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FOREWORD 
 

 

 

 

This NASA technical standard provides uniform engineering and technical requirements for 

processes, procedures, practices, and methods that have been endorsed as standard for NASA 

programs and projects, including requirements for selection, application, and design criteria of an 

item. This standard establishes technical safety requirements for unmanned orbital and unmanned 

deep space payloads that fly onboard launch vehicles. The requirements contained in this Annex 

to NASA-STD-8719.24 were developed jointly by NASA and United States Space Force (USSF) 

Space Launch Delta (SLD) 30 and SLD 45 Safety representatives using 91-710, Range Safety 

User Requirements, and NASA safety standards. The requirements of this document comply with 

the requirements of 91-710, Range Safety User Requirements, and are acceptable to NASA and 

the Space Force ranges. As such, they provide a streamlined starting point for the safety 

requirements tailoring process. These requirements are provided in a matrix format that was 

developed to facilitate project-specific tailoring of the safety requirements for each NASA payload 

project. 

This standard was developed by the NASA Office of Safety and Mission Assurance (OSMA). 

Requests for information, corrections, or additions to this standard should be submitted to the 

OSMA by email to Agency-SMA-Policy-Feedback@mail.nasa.gov or via the ñEmail Feedbackò 

link at; https://standards.nasa.gov.    

 

 

 

William Russ DeLoach                                                                               Approval Date 

Chief, Safety & Mission Assurance                                                           
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PREFACE 

The Original Text column of the following requirements matrix contains the National Aeronautics and Space 

Administration (NASA) payload safety requirements that are to be tailored for each NASA Payload project, as 

required by NPR 8715.7, ñNASA Payload Safety Program.ò  The NASA Payload safety requirements are the result 

of a joint effort by NASA and the United States Space Force (USSF) Space Launch Delta (SLD) 30 and SLD 45 

Range Safety representatives to establish an approved baseline from the USSF 91-710, ñRange Safety User 

Requirements,ò and applicable NASA safety requirements and also address unique issues associated with NASA 

payload safety design and operations.  The NASA Payload safety requirements apply to all NASA Payload projects 

launched from a USSF, NASA, or other range/launch site. 

The NASA Payload safety requirements supplement NPR 8715.7 and satisfy USSF 91-710, when applied to NASA 

launches from USSF launch ranges.  As such, they provide a streamlined starting point for the safety requirements 

tailoring process that is required for each NASA Payload project per NPR 8715.7. 

The NASA Payload safety requirements (as tailored for each specific project) are mandatory for each NASA Payload 

project and are to be applied to associated contracts and/or agreements.  Additional requirements may be imposed by 

other organizations, including other launch ranges, commercial payload processing facility operators, or launch 

vehicle contractors.  This document does not alter or otherwise modify the authority or roles and responsibilities 

delineated by statute or policy applicable to the USSF, NASA, or other organizations participating in a NASA Payload 

project.  As outlined in USSF  91-710, the SLD Commanders have overall launch authority and responsibility for 

public safety from USSF ranges.  The Directors of NASA Wallops Flight Facility (WFF), and the Kennedy Space 

Center (KSC), have authority and responsibility for launches originating from WFF and KSC respectively.   

USSF 91-710 range safety requirements not applicable to NASA Payloads were eliminated from the following NASA 

Payload safety requirements.  Additionally, in some cases, entire volumes or chapters are not applicable and are not 

included in the requirements matrix.  This results in irregular numbering of paragraphs where certain paragraph(s) 

were removed that were not applicable. The absence of these requirements does not alter USSF SLD 30 and SLD 45 

Range Safety authority. The project may add back any USSF 91-710 requirements that are pertinent to their project 

upon agreement by the projectôs Payload Safety Working Group (PSWG) and SLD 30th and SLD 45th Range Safety 

representatives.   

Questions pertaining to the requirements in this document and applicable local safety requirements should be brought 

to the attention of the payload projectôs PSWG.  Per NPR 8715.7, Payload Project Offices will contact the NASA 

Payload Safety Manager as early as practical in the projectôs Concept and Technology Development, Phase A, to 

establish the projectôs PSWG and initiate the payload safety review and approval process, which includes the 

requirements tailoring process. 

The NASA Payload Safety Manager is responsible for maintaining and keeping the NASA Payload safety 

requirements current and coordinating all changes with the NASA Payload Safety Agency Team and the USSF SLD  

30 and SLD 45 Range Safety Offices.  The NASA Payload Safety Manager contact information and the NASA 

Payload safety requirements tailoring matrix are available on the NASA Payload Safety Program website at: 

https://kscsma.ksc.nasa.gov/PayloadSafety. 

Note:  This Preface provides background information that is applicable to all NASA Payload projects.  It is not to be 

tailored and shall remain as part of each final project-specific safety requirements document. 

 

https://kscsma.ksc.nasa.gov/PayloadSafety
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VOLUME 1:  POLICIES  AND PROCEDURE REQUIREMENTS  STATUS 
TAILORED 

TEXT  

RATIONALE/ 

COMMENTS  

 INTRODUCTION  I    

 Objective I    

The objective of this publication is to establish and enforce NASA payload project requirements to ensure the safety of the 

public, launch area, payload processing facility, and launch complex personnel and resources and to ensure that all aspects of 

prelaunch and launch operations adhere to applicable public laws.  These safety requirements safeguard people and resources 

(including flight hardware, ground support equipment (GSE) and facilities) from hazards associated with payloads that will 

fly on unmanned Launch Vehicles (i.e. Payloads), including hazards associated with payload related GSE.  This document is 

a baseline and shall be tailored for each NASA payload project (mission).  The contents of this publication are to be used in 

conjunction with NASA Procedural Requirements (NPR) 8715.7, Payload Safety Program, by the payload project to develop 

and process their payloads safely throughout the projectôs life cycle.  The requirements of this document comply with the 

requirements of  91-710, Range Safety User Requirements, and are acceptable to NASA and the Space Force ranges.  The 

Payload Safety Working Group (PSWG) is the payload projectôs primary interface for the safety review and approval process, 

where all documentation required by this publication and safety concerns or issues start.  The PSWG members represent their 

respective organizations and are responsible for coordinating, as necessary, with their organization to ensure payload project 

compliance with their organizationôs safety policies, processes, and requirements whenever the payload is being processed on 

their organizations property or in their jurisdiction.  The PSWG shall include the NASA (or JPL) Payload Project System 

Safety Engineer, the payload contractor safety representative(s), the NASA Kennedy Space Center (KSC) Launch Services 

Division Safety Engineer (or  equivalent) who typically chairs the PSWG, the launch vehicle contractor safety engineer, the 

launch site range safety engineer, the payload processing facility safety engineer, and other invitees such as the missionôs 

Launch Site Integration Manager (LSIM) and subject matter experts (see Volume 3, Paragraph 2.1) and payload or sample 

recovery organization safety representative as needed.  PSWG activities typically conclude with the signing of the Certificate 

of Payload Safety Compliance.  If there are any open action items, the payload project will provide the appropriate local safety 

authorities and mission officials with updates and complete the Safety Verification Tracking Log (SVTL).   NPR 8715.7, this 

publication, and the PSWG safety review and approval process upholds and does not remove or alter the safety responsibility 

and authority of any organization having safety authority jurisdiction where the payload project is processed.  The paragraph 

sections of this document follow the same paragraph sections of USSF 91-710.  The mutual goal of NASA, the payload project, 

and Range Safety shall be to conduct their missions safely, with a strong commitment to public safety. 

Note:  Range Safety is a member of the PSWG working as a PSWG member in the projectôs safety review and approval 

process.  All correspondence (safety submittals, review comments, etc.) is processed and coordinated through the PSWG.  

The phrase ñPSWG and Range Safetyò is used throughout this document not to imply that Range Safety is separate from 

the PSWG but to emphasize Range Safetyôs role, authority, and responsibility in public safety and launch site safety. 

 

Select Status 

  

 Applicability  I    
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VOLUME 1:  POLICIES  AND PROCEDURE REQUIREMENTS  STATUS 
TAILORED 

TEXT  

RATIONALE/ 

COMMENTS  

1.2.1.  Payload Projects.  The requirements, policies, processes, procedures, and approvals defined in this publication and 

NPR 8715.7 shall be applicable to all NASA Payload projects.  The requirements in this document apply to each payload 

project and its design, fabrication, launch area testing, vehicle integration, launch processing, launch, ascent flight phase 

through payload separation, and planned recovery; payload-provided  upper stages; interface hardware that is flown as part of  

a payload; and GSE (Ground Support Equipment) used to support payload-related operations.  During the period from post 

launch ascent flight phase through payload separation the requirements of this document apply only to the extent that a hazard 

could credibly result in a mishap causing a fatal injury or loss of the flight termination system. This document does not address 

in-flight spacecraft operational safety.  This document applies to payload processing facilities and the launch site area and 

does not apply to payload integration, operations and testing performed at NASA Centers, JPL and other contractor facilities 

that take place prior to payload shipment to the launch site area.    The mission success and any scientific objectives of the 

payload are the responsibility of the Payload Project Office and are beyond the scope of this document.  When conflicting 

safety requirements are encountered, the most stringent shall be applied.  When additional safety requirements are needed, 

NPR 8715.7, USSF 91-710, and local safety requirements shall be applied as determined by the PSWG and Range Safety. 

Select Status 

  

1.2.2.  Tailoring: I    

1.2.2.1.  This document is a template for developing a specific payload project's safety requirements document.  The tailored 

edition shall be placed on contract, other agreement, or effected through the applicable range Universal Documentation 

System.  Requirements were identified to address the safe design and operational concerns encountered in a 'typical' spacecraft.  

Every attempt was made to capture the intent of all original requirements from applicable baseline requirements (e.g., USSF 

91-710).  The contents of this publication provide additional clarification, remove non-applicable requirements, and reflect 

current practices and procedures of Ranges, Launch Vehicle Contractors, Payload Processing Facility Contractors, etc.  The 

PSWG and Range Safety reserves the right to identify applicable requirements not addressed, and any oversights, omissions, 

or inaccuracies during the tailoring process with the payload project office.  See Attachment A1.1 of this volume, for further 

tailoring instructions.   

Select Status 

  

1.2.2.2.  Developing a tailored edition of this document.  The tailored edition should look like this document with the following 

exceptions: 
Select Status 

  

1.2.2.2.1.  The tailored edition shall be constructed in the following manner: Select Status   

1.2.2.2.1.1.  Insert a document heading/title that reads, "NASA Payload Safety Requirements" for Project Name, date of the 

applicable contract/agreement/ etc.", centered at the top of each page. 

Select Status   

1.2.2.2.1.2.  Date of tailored edition. Select Status   

1.2.2.2.1.3.  The term "PROPRIETARY" shall be placed on page 1, centered directly over the ITAR/EAR regulatory 

determination statement for each payload project. 

Select Status   

1.2.2.2.2.  Remaining heading information shall be left justified. Select Status   

1.2.3.  New Programs.  This publication and NPR 8715.7 are applicable to all NASA Payload projects under all new programs. Select Status   
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1.2.4.  Previous Approvals.  All new NASA Payload projects must comply with the requirements in this document.  However, 

similar previously approved projects, systems or operations and related noncompliances may be updated and submitted for 

consideration by the PSWG in assessing the safety of the new payload project. Existing projects and noncompliance approvals 

approved before the initial publication of this document shall be updated to reflect any changes since last approval and 

resubmitted to the PSWG for PSWG and Range Safety assessment.   

Select Status 

  

 Basis for the Requirements I    

This publication is based on, but not limited to, the responsibilities or standards contained in or applied by NPR 8715.7 Preface 

and AFSPCMAN 91-710, Volume 1, Section 1.3. 
I  
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 RESPONSIBILITIES AND AUTHORITIES  I    

 General I     

The roles, responsibilities, and authorities for ensuring safety for NASA Payload projects are provided in NPR 8715.7, USSF 

91-710, and below.  For NASA Payload safety roles, responsibilities and safety review and approval processes, see NPR 

8715.7.  For Space Force Range Safety roles, responsibilities, and safety review and approval processes, see USSF 91-710. 
I  

  

 Headquarters Space Systems Command Responsibilities I    

The Headquarters, Space Systems Command (HQ SSC) operates the USSF ranges, including providing base support, 

personnel, and other government assets.  The SSC Commander (SSC/CC) is responsible for establishing range safety policy 

for USSF ranges as outlined in Air Force Space Command Instruction (AFSPCI) 91-701, Range Safety Program Policy and 

Requirements.  HQ SSC is also responsible for establishing common range safety user requirements as outlined in this 

publication for the SSC SLD 30 and SLD 45 to implement and enforce. 

I  

  

 Space Launch Delta Responsibilities I    

2.3.1.  Commanders, SLD 30 and SLD 45: I    

2.3.1.1.  The SLD Commanders (SLD/CCs) have overall authority and responsibility for public safety at USSF ranges as 

directed by the USSF/CC.  This delegation is provided via the MAJCOM chain of command and AFI 91-202, as supplemented.   
I  

  

2.3.5.  Range Safety Offices.  Unless otherwise noted, the use of the term Range Safety in this publication refers to SLD 

30/SE, SLD 45/SE, or other local range safety organization.   
I  

  

2.3.5.1.  Enforcing safety requirements to ensure that public safety, launch area safety, and launch complex safety are provided 

by and for all programs using the ranges. 
I  

  

2.3.5.3.  Providing oversight, review, approval, and monitoring for all public safety and launch area safety concerns during 

prelaunch operations at the launch complex and launch vehicle or SLD 30 and SLD 45 payload processing facilities. 
I  

  

2.3.5.5.  Reviewing and approving flight plans, design, inspection, procedures, testing, and documentation of all hazardous 

and safety critical launch vehicles, payloads, and ground support equipment, systems, subsystems, facilities, and material to 

be used at the Eastern Range (ER) and Western Range (WR). 

I  
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 Federal Aviation Administration Responsibilities I    

In accordance with 49 U.S.C., Subtitle IX, Commercial Space Transportation, Chapter 701, Commercial Space Launch 

Activities, U.S.C. §§ 70101 - 70121, the FAA has responsibility for public safety of licensed launches.  The Range Safety 

requirements in this publication have been written with the intent of achieving commonality with the FAA requirements.  The 

FAA performed launch site safety assessments of the two United States Space Air Force Space Command (AFSPC) national 

launch ranges and determined the level of safety obtained by the existing range safety process to be adequate.  The FAA will 

not require a license applicant to demonstrate the adequacy of the range services it proposes to use if the applicable launch site 

safety assessment included those services and if those services remain adequate.  SLD Commander discretion to accept higher 

risk for the launch of government payloads does not apply to licensed launches without a Range User obtaining relief from 

the FAA.  (ñMemorandum of Agreement between the Department of the Air Force and Federal Aviation Administration on 

Safety for Space Transportation and Range Activities,ò dated 16 January 2001).         

FAA documents can be found on the FAA/AST web site at:  http://www.faa.gov/about/office_org/headquarters_offices/ast/. 

I  

  

 Payload Project Responsibilities I    

2.5.2.  The payload Project Manager (PM) shall be responsible for payload project safety and for developing and maintaining 

a safety management program encompassing all applicable safety requirements, identifying a qualified key system safety 

person with authority for resolution of identified hazards and direct access to the PM, and establishing and funding a supporting 

system safety organization/function with direct interfaces and access to other functional elements of the project.  Once assigned 

a project the PM shall notify the NASA Payload Safety Manager of the new project as early as possible, obtain a Payload 

Project System Safety Engineer, help coordinate the establishment of the PSWG, and ensure compliance with their 

responsibilities and the safety review and approval process listed in NPR 8715.7.  The payload project shall provide a System 

Safety Plan (SSP), detailing the safety program, for review and approval in accordance with Attachment A1.2 of this volume.   

Select Status 

  

2.5.3.  Design, Test, and Inspection Requirements  Payload projects shall be responsible for the design, inspection, and 

testing of all hazardous and safety critical payload, project provided ground support equipment, systems, subsystems, facilities, 

and materials to be used in accordance with the requirements of this publication and applicable local safety requirements.  

Payload project requests to eliminate or reduce testing shall be justified with clear and convincing evidence presented to Range 

Safety and the PSWG for approval.  Payload project responsibilities include the following: 

Select Status 

  

2.5.3.1.  Providing safe systems, equipment, facilities, and materials in accordance with this publication. Select Status   

2.5.3.2. Developing and obtaining PSWG and Range Safety review and approval for all required data and/or documents 

necessary for their planned operations.  The submittal, review, and approval of data are defined by this document and NPR 

8715.7. 

Select Status 

  

2.5.3.5.  Performing risk analyses and implementing design and mission plans consistent with acceptable risk to the general 

public for deorbiting spacecraft in accordance with NASA-STD-8719.14 Process for Limiting Orbital Debris. 
Select Status 

  

http://www.faa.gov/about/office_org/headquarters_offices/ast/
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2.5.3.6.  Coordinating their safety programs with the PSWG in conjunction with Range Safety and any additional safety 

authorities needed to ensure their activities meet national policy goals and provide for public, payload processing facility and 

launch site safety and resource protection while minimizing impact on mission requirements. 

Select Status 

  

2.5.3.8.  Verifying compliance with this publication.  The use of subcontractors does not relieve the payload project of 

responsibility.  The payload project shall provide contractual direction and monitor subcontractor performance to verify 

compliance. 

Select Status 

  

2.5.3.9.  As applicable, when involved in joint projects, interfacing and integrating with other payload projects or associated 

contractors in their safety programs. 
Select Status 

  

2.5.4  Radioactive Material Launches.  Payload projects shall be responsible for notifying the NASA Nuclear Flight Safety 

Officer (NFSO), the PSWG, and Range Safety and ensuring compliance with National Security Presidential Memorandum 

(NSPM-20), dated 20 August 2019, Presidential Memorandum on Launch of Spacecraft Containing Space Nuclear 

Systems.  NSPM-20 has superseded Paragraph 9 of PD/NSC-25, dated 08 May 1996, Scientific or Technological 

Experiments with Possible Large-Scale Adverse Environmental Effects and Launch of Nuclear Systems into Space, with 

implementation through DAFMAN 91-110, Nuclear Safety Review and Launch Approval for Space or Missile Use of 

Radioactive Material and Nuclear Systems and USSF 91-710, Range Safety User Requirements. 

Select Status 

  

2.5.5.  Conduct of Operations.  Payload projects shall be responsible for the conduct of operations as outlined below and in 

Volume 6 and its attachments: 
Select Status 

  

2.5.5.1.  Conducting operations in a safe manner. Select Status   

2.5.5.2. Plan and conduct hazardous and safety critical operations potentially affecting launch area personnel and/or public in 

accordance with (IAW) SLD 30 or SLD 40 Safety approved procedures and IAW the current edition of the applicable 

operations safety plan (OSP) for the launch complex, recovery site, facility, or area in use and for ordnance and propellant 

operations and areas.  

Select Status 

  

2.5.5.3.  Observing, evaluating, and enforcing compliance with safety requirements.  Select Status   

2.5.7.  Occupational Safety and Health: I    

2.5.7.1.  Payload projects are fully responsible for the safety and health of their employees and shall comply with NPR 8715.1, 

NASA Safety and Health Programs, NASA Agency health management policy and programs as defined in NPD 1800.2, 

NASA Occupational Health Program, NPR 1800.1, NASA Occupational Health Program Procedures and the Occupational 

Safety and Health Administration (OSHA)  regulations/standards.  Further, they have an inherent responsibility to protect any 

government employees and property when such are involved in contractor operations or on contractor-leased facilities.  Space 

Force Range Safety shall assume no liability for payload project or contractor compliance or noncompliance with OSHA 

requirements. 

Select Status 

  

2.5.8.  Resource Safety.  Payload projects are responsible for resource safety of their owned or leased facilities, equipment, 

and flight hardware. 
Select Status 
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 RANGE SAFETY POLICY  I    

 General I    

3.1.1.  Each Launch Vehicle shall have a risk management plan consistent with AFSPC range launch risk guidance.  The 

payload project shall demonstrate an acceptable level of mishap risk to the PSWG through the completion of the system safety 

hazard analyses and risk assessments described in Attachment A1.2. 

Select Status 

  

 Prelaunch and Launch Operations I    

3.2.1.1.  Range Safety shall review, approve, and through Pad Safety, monitor, and impose safety holds, when necessary, on 

all prelaunch and launch operations conducted on the ranges.  These actions are required to ensure that the hazards associated 

with propellants, ordnance, radioactive material, and other hazardous systems do not expose the public, launch area, or launch 

complex to risks greater than those considered acceptable by public law and state documents.  These documents include but 

are not limited to PL 99-499 42 U.S.C. 11001-11050, Superfund Amendments and Reauthorization Act (SARA), Title III: 

Emergency Planning and Community Right-to-Know Act (CPRCA); 29 CFR 1910.119, Process Safety Management of 

Highly Hazardous Chemicals; 40 CFR 355, Emergency Planning and Notification; 40 CFR 68, Chemical Accident Prevention 

Provisions, subpart G, Risk Management Plan; Executive Order 12856, Federal Compliance with Right-to-Know Laws and 

Pollution Prevention Requirements; and, for the Western Range, California Occupational Safety and Health Administration 

(CAL-OSHA). 

Select Status 

  

3.2.1.2.  Range Safety shall conduct and oversee launch vehicle, payload, mission flight control, and Range Safety launch 

support operations to ensure that risks to the public, launch area, and launch complex do not exceed acceptable limits consistent 

with mission and national needs. 

Select Status 

  

 Launch Area Safety I    

The following requirements are in addition to those specifically identified for launch area safety in 3.2.1 of this volume.  (See 

Attachment 4 of this volume and Volume 7 of this publication for the definitions of terms related to risk.) 
Select Status 

  

3.3.1.  The ranges shall ensure that all personnel and USAF or third party resources located on any AFSPC range, including 

Cape Canaveral Space Force Station (CCSFS) or Vandenberg Space Force Base (VSFB) or on any supporting site within the 

ER or WR, are provided an acceptable degree of protection from the hazards associated with range operations. 

Select Status 

  

3.3.2.  Table 3.2 shows nominal launch area and launch complex hazard consequence and probability categories correlated to 

different levels of acceptability for prelaunch hazards not associated with launch or Range Safety launch commit criteria.  

Numbers provided in Table 3.2 are guides only and are not necessarily hard limits.  NASA safety risks assessment often do 

not address specific monetary values or downtime.  NASA safety risks focus more on credible scenarios that may result in 

loss of life, personal injury, illness, mission loss, or system loss or damage.   

Select Status 
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3.3.7.  Range Safety shall evaluate all launch vehicle, payload, ground support, and facility systems used on the ranges to test, 

checkout, assemble, handle, support, or launch space launch vehicles or payloads with regard to their hazard potential and 

ensure they are designed to minimize risks to personnel and fall within acceptable exposure levels for launch area and launch 

complex safety. 

Select Status 
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Table 3.2. Acceptability Guidelines for Launch and Recovery Sites Hazard Consequences and Probability Categories 

 

Hazard Severity Potential Consequences Probability* 
 

Category Injury/Illness/Environment Equipment Loss ($) Unit Downtime Data Compromise A B C D E 

I Catastrophic 

Could result in one or more of the 
following: death, permanent total 
disability, irreversible significant 

environmental impact. 

>10,000,000 >4 Months 
Data is never recoverable or primary 

program objectives are lost. 

     

II Critical 

Could result in one or more of the 
following: permanent partial 

disability, injuries or occupational 
illness that may result in 

hospitalization of at least three 
personnel,  reversible significant 

environmental impact. 
 

1,000,000 
to 

10,000,000 

2 Weeks 
to 

4 Months 
May cause repeat of test program. 

    

III Marginal 

Could result in one or more of the 
following: injury or occupational 

illness resulting in one or more lost 
workday(s),  reversible moderate 

environmental impact. 

100,000 
to 

1,000,000 

1 Day 
to 

2 Weeks 
May cause repeat of test period. 

    

IV Negligible 

Could result in one or more of the 
following:  minor injury or 

occupational illness not resulting 
in a lost workday,  minimal 

moderate environmental impact. 

< 100,000 < One Day 
May cause repeat of data point, or 

data may require minor manipulation. 

     

 

Risk Priority:                   High-Unacceptable                        Serious ς Waiver Required                         Medium - ELS Required                       Low ς Operation Permitted 

*Probability refers to the probability that the potential consequence will occur in the life cycle of the system (test/activity/operation) . 
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Table 3.2. ( Continued) Acceptability Guidelines for Pre-Launch Area and Launch Complex Hazard Consequences and Probability Categories  
 

Use the following list to determine the appropriate Risk Level.  

 
Probability 

Description**  

 
Probability Range  

 
Specific Individual Item  

 

                     
Fleet or Inventory***  

    

 
 A 

 
Frequent 3 x 10-2 to 3 x 10-1 

 
Likely to occur repeatedly 

 
Continuously experienced 

 

 
B 

 
Probable 

 

 
3 x 10-3 to 3 x 10-2 

 

 
Likely to occur several times 

 
Will occur frequently 

 

 
C 

 
Occasional 3 x 10-4 to 3 x 10-3 

 
Likely to occur sometime 

 
Will occur several times 

 

 
D 

 
Remote 8 x 10-5 to 3 x 10-4 

 
Unlikely to occur, but possible 

 
Unlikely, but can reasonably be expected to occur 

 

 
E 

 
Improbable 

 
1 x 10-6 to 8 x 10-5 

 
Very unlikely to occur, but still possible 

 
Unlikely to occur, but possible 

 

**Definitions of descriptive words may need to be modified based on the quantity involved 
*** The size of the fleet or inventory as well as the system life cycle shall be defined. 
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 Launch Complex Safety I    

The following requirements are in addition to those also specifically identified for launch complex safety in 3.2.1 and 3.3 of 

this volume. 
I  

  

3.4.4.  When hazards extend to range assets or the general public, the SLD Commander has the ultimate responsibility to 

ensure proper safety through an appropriate level of oversight into payload project operations. 
I  
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 PSWG and RANGE SAFETY PROCESSES I    

 PSWG, Range Safety and Payload Projects Interface Process I    

4.1.1 The safety review and approval process are covered in the NPR 8715.7 and allows for Range Safety approval processes.  

A Payload Safety Introduction Briefing (PSIB) is typically the first meeting of the PSWG followed by other meetings to 

complete Safety Review I, II, and III in accordance with NPR 8715.7.  The PSIB shall cover the listed information in 

Attachment A1.5 of this Volume. 

Select Status 

  

 Equivalent Level of Safety (ELS) Determinations and Waivers I    

4.6.1.  General.  Payload projects shall identify the need for any potential Equivalent Level of Safety (ELS) determination 

and/or waiver regarding requirements in this publication to PSWG and Range Safety for resolution.  Potential ELS 

determinations or waivers shall be identified and presented to the PSWG and Range Safety approval authority at the earliest 

possible time.  Details and requirements for submitting noncompliance requests can be found in Attachment A1.3 of this 

volume. 

Select Status 

  

4.6.2.  ELS Determination.  The phrase ñELSò means an approximately equal level of safety.  An ELS may involve a change 

to the level of expected risk that is not statistically or mathematically significant as determined by qualitative or quantitative 

risk analysis.  ELS determination made by NASA and AFSPC ranges have been referred to in the past as meets intent 

certifications.  ELS determinations are normally incorporated during the tailoring process. 

I  

  

4.6.3.  Waivers: I    

4.6.3.1.  The term ñwaiverò refers to a decision that allows a payload project to continue with a launch, including launch 

process, even though the payload project does not satisfy a specific safety  requirement and is not able to demonstrate an ELS.  

A waiver applies where a failure to satisfy a safety requirement involves a statistically or mathematically significant increase 

in expected risk as determined through quantitative or qualitative risk analysis, and the activity may or may not exceed the 

public risk criteria. 

I  

  

4.6.3.2.  It is the policy of the NASA and the ranges to avoid the use of waivers.  Waivers to the requirements shall be granted 

only in extremely unique or compelling circumstances and only when the mission objectives of the payload project cannot 

otherwise be achieved.  PSWG, Range Safety, and the payload project shall jointly endeavor to ensure that all requirements 

of this publication are met as early in the design and operation process as possible to limit the number of required waivers to 

an absolute minimum. 

Select Status 

  

4.6.3.3.  Waivers shall always have the effectivity designated.  A "get-well" plan shall be required except for those with lifetime 

effectivity. 
Select Status 

  

4.6.3.4.  The FAA shall be included in the waiver process for licensed programs at USSF ranges per the memorandum of 

agreement between Headquarters USSF and FAA/AST on Resolving Requests for Relief from Common Launch Safety 

Requirements. 

Select Status 
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4.6.3.5.  The SLD Commanders shall approve or disapprove all waivers affecting public safety as defined in AFSPCMAN 91-

710, Volume 1, Chapter 3, Table 3.1  and Table 3.2, for a specific mission based on national or mission needs. When the 

specific mission risks are greater than an expected casualty (Ec) of 300 x 10-6, the SLD Commanders shall advise the 14 

AF/CC. Refer to AFSPCI 91-701 for risk approval levels. The latest prescribed Space Force noncompliance request format 

shall be used. 

Select Status 

  

4.6.3.6.  The Chiefs of Safety or their designated representatives shall approve or disapprove all USSF waivers other than 

those affecting public safety. 
Select Status 

  

4.6.4.  Submittal.  The payload project shall submit all waiver requests for review and approval separately.  ELS 

determinations shall normally be documented as part of the tailoring process.  All approved waivers and ELS determinations 

shall be included in the appropriate safety data package. 

Select Status 

  

4.6.5.  Every applicable waiver shall be reviewed for validity prior to each launch or launch cycle.  The payload project shall 

present a synopsis of each applicable waiver with the rationale concerning its viability for review and approval by Range 

Safety and the PSWG. 

Select Status 
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 SAFETY AUTHORIZATIONS, SAFETY APPROVALS, AND 

DOCUMENTATION  
I  

  

 General I    

  The overall safety review and approval process for NASA Payloads is contained in NPR 8715.7. I    
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 INVESTIGATING AND REPORTING MISHAPS AND INCIDENTS  I    

 Mishaps and Incidents Involving Space Force Personnel and Resources I    

6.1.1.  NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping, 

applies to all NASA mishaps and close calls.  For mishaps and incidents occurring on a Space Force range,  AFI 91-204, Safety 

Investigations and Reports, also applies and the ranges shall investigate and report all mishaps and incidents involving USAF 

personnel and resources. 

Select Status 

  

 Non-Space Force Personnel and Resources on Space Force Property I    

6.2.1.  The AFSPC ranges shall not report or investigate non-Space Force mishaps under AFI 91-204 auspices.  However, 

Range Safety shall assist and participate in non-Space Force mishap investigations that affect or could affect public safety, 

launch area safety, or Space Force resources and may assist in non-Space Force mishap investigations that affect or could 

affect launch complex safety or non-Space Force third party resources. 

Select Status 

  

6.2.2.  The PSWG and Range Safety shall be provided with the investigation results of any mishaps or incidents occurring on 

the ranges. 
Select Status 

  

6.2.3.  Regardless of the payload project or Range User, the SLD Commander may conduct formal investigations into any 

mishap and incident on Space Force property that affects or could affect public safety, launch area safety, or launch complex 

safety.  However, the scope of such an investigation into contractor mishaps is limited to the protection of the public, other 

Range Users, and Space Force personnel and resources. 

I  

  

 Reporting Space Launch System Anomalies I    

6.3.1.  Any anomaly with potential safety implications and close calls shall be reported in accordance with NPR 8621.1, NASA 

Procedural Requirements for Mishap and Close Call Reporting Investigating, and Recordkeeping.  Any anomaly with potential 

safety implications occurring in a system during prelaunch processing, launch, flight, or post-launch processing shall be 

promptly reported to the PSWG and Range Safety for review.  Anomalies occurring during launch, flight, or post-launch shall 

be promptly reported to Range Safety and local safety authorities.  Payload projects shall notify the PSWG and Range Safety 

office of all anomaly reviews/meetings prior to the review/meeting and shall provide copies of the briefings, reports, meeting 

minutes, and actions identified and taken to address the anomalies. 

Select Status 
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 CHANGES TO THIS PUBLICATION  I    

7.1.  This publication shall be updated as needed to coincide with updates to USSF 91-710, Range Safety and NASA 

requirements and to incorporate document improvements.  The latest version with any changes shall be provided on the NASA 

Payload Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety. 

Select Status 

  

7.2.  Requests for changes to Annex to NASA-STD-8719.24 Revision B shall be submitted via a hot link on NASA Technical 

Standards web page: https://standards.nasa.gov/standard/NASA/NASA-STD-871924-ANNEX. 
Select Status 

  

7.3.  All changes to this publication shall first be coordinated jointly among the NASA Payload Safety Agency Team and the 

Space Force Space Command Ranges (SLD 30 and SLD 45 Safety Offices).  All affected NASA payload projects shall be 

informed of any changes to this publication.  The NASA Payload Safety Manager is responsible for keeping this document 

current and incorporating changes. 

Select Status 

  

https://kscsma.ksc.nasa.gov/PayloadSafety
https://standards.nasa.gov/standard/NASA/NASA-STD-871924-ANNEX
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ATTACHMENT 1  POLICIES AND PROCEDURES I     

 NASA PAYLOAD SAFETY REQUIREMENTS TAILORING PROCESS  I    

A1.1.1.  Scope.  This attachment describes the rationale for tailoring, the tailoring process, and the requirements for 

documenting tailored editions of the publication.  This NASA Payload Safety Requirements tailoring matrix baseline 

document may be found on the NASA Payload Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety. 

I  

  

A1.1.2.  Applicability.   The tailoring process is applicable to all NASA Payload projects. Select Status   

A1.1.3.  Purpose.  Tailoring provides a means for formulating a specific edition of this publication, incorporating only those 

requirements that apply to a particular project.  Additionally, tailoring allows for the project to propose whether or not they 

will meet the requirements as written or achieve an ELS through an acceptable alternative.  A tailored version of the publication 

is denoted by the projectôs name in the title.  Departures from this policy shall be approved by the PSWG and Range Safety.  

Tailoring refers to the process used of assessing the applicability of requirements and evaluating the projectôs potential 

implementation in order to generate a set of specific requirements for the project.  The tailored edition shall be placed on the 

payload projectôs contract, grants, cooperative agreements, or other agreements. 

Select Status 

  

A1.1.4.  Formation of a Payload Safety Working Group.  A PSWG shall be formed to assist the project as needed in 

tailoring per this publication.  
Select Status 

  

A1.1.5.  Tailoring Rationale.  Tailoring shall be accomplished based on the following rationale described below.  Alternative 

means of identifying deletions, changes, additions, and payload project information are allowable provided that they are 

distinguishable from the original text and each other and are mutually agreed to by the payload project, PSWG, and Range 

Safety. 

Select Status 

  

A1.1.6.  Deletion of a Requirement: I    

A1.1.6.1.  When a requirement is going to be complied with and is applicable to the project, a ñCò shall remain in the STATUS 

column of the tailored document.  When a requirement is not applicable to a specific payload project, then a ñN/Aò shall be 

placed in the STATUS column and rationale provided under the RATIONALE/COMMENTS column. 

Select Status  

  

A1.1.6.2.  The original paragraph number and headings shall remain, but the non-applicable text shall be identified with the 

abbreviation N/A in the STATUS column with rationale provided in RATIONALE/COMMENTS column. 
Select Status  

  

A1.1.7.  Change to a Requirement: Equivalent Level of Safety  I    

A1.1.7.1.  Equivalent Level of Safety (ELS) determinations may be provided and approved by the PSWG and Range Safety 

through the change process. 
I  

  

https://kscsma.ksc.nasa.gov/PayloadSafety
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A1.1.7.2.  A change is allowed to tailor the requirement to a particular system as long as the intent of the requirement is met 

and the ELS is maintained.  An ñNCò for noncompliance shall be placed in the tailored STATUS column and sufficient 

rationale is provided in the RATIONALE/COMMENTS column to allow for PSWG and Range Safety assessment. 

I  

  

A1.1.7.3.  The change shall be fully captured by showing the entire new paragraph with the change in the TAILORED TEXT 

column of the tailored document.  When the change is an ELS, the abbreviation ñNCò shall be placed in the STATUS column 

of the tailored document following the paragraph number.  The new paragraph with the change shall be provided under the 

TAILORED TEXT column with sufficient rationale provided under the RATIONALE/COMMENTS column for PSWG and 

Range Safety assessment.  If additional space is needed for the rationale (i.e. to show analysis or data, or to provide lengthy 

rationale) then an addendum to the tailored document should be used referencing the paragraph number.  ELSô that are 

requested after the final project specific tailored document has been completed and signed shall be requested using the NASA 

Payload Safety Post Tailoring Equivalent Level of Safety (ELS) Request NASA Form NF 1826  found on the NASA Payload 

Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety under the ñPayload Safety Formsò button or an 

equivalent form that contains all information required on NF 1826.  When the change is merely an administrative change then 

the abbreviation ñTò shall be placed in the STATUS column of the tailored document after the paragraph number.  The new 

paragraph with the change shall be placed under the TAILORED TEXT column and rationale provided under the 

RATIONALE/COMMENTS column.  When the paragraph is not a requirement and is for information only the STATUS 

column of the tailored  shall be marked with an ñIò and rationale provided if deemed necessary under the 

RATIONALE/COMMENTS column. 

Select Status 

  

A1.1.7.4.  The existing numbering system shall remain the same to the maximum extent possible. Select Status   

A1.1.7.5.  Additional paragraphs may be added; however, using the remaining unaffected paragraph numbers is not allowed. I    

A1.1.7.6.  All changes shall be captured in the TAILORED TEXT column of the project specific tailored document.  All 

changes shall be highlighted in bold.  Deletions of text, including partial deletions, shall be shown with the original text marked 

with strikethrough.  Insertions of text, including partial insertions, shall be shown with the new text marked with underline. 

Select Status 

  

A1.1.8.  Addition to a Requirement: I    

A1.1.8.1.  An addition to a requirement is allowed when there are no existing requirements addressing new technology, when 

unforeseen hazards are discovered, when federal or industry standards change, and for similar reasons. 
Select Status 

  

A1.1.8.2.  An addition shall be added with new paragraph numbers in the section for which it is appropriate or in a new section 

if no other section applies. 
Select Status 

  

A1.1.8.3.  Additions shall be placed in the TAILORED TEXT column in the tailored document with a ñTò placed in the 

STATUS column and rationale provided under the RATIONALE/COMMENTS column.  All changes shall be highlighted in 

bold.  Insertions/ additions of text, including partial insertions, shall be shown with the new text underlined. 

Select Status 

  

A1.1.9.  Payload Project Information Only I    

https://kscsma.ksc.nasa.gov/PayloadSafety
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A1.1.9.1.  Requirements having only an indirect effect on the payload project, but which are still required of the project as a 

whole shall remain in the tailored publication as information only. Examples of such requirements include Pad Safety 

responsibilities, other range contractor responsibilities, and payload project facilities manager responsibilities. 

Select Status 

  

A1.1.10.  Waivers I    

A1.1.10.1.  Waivers are not rationale for the deletion of requirements.  The requirements shall remain in the tailored document 

and the waiver process shall be used for the disposition of the requirement.  When a requirement is not going to be met and 

there is a resultant increase in risk as determined by the PSWG in conjunction with Range Safety then a waiver request must 

be submitted.  If the waiver is approved, then a ñNCò is placed in the STATUS column of the tailored document.  The waiver 

title and number(s) shall be placed under the RATIONALE/COMMENTS column.  The NF 1827 NASA Payload Safety 

Waiver Request may be found on the NASA Payload Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety.  

This form is used for all waivers.  Additionally, if the waiver is impacting Space Force property and resources, then the LSRRR 

(Launch Safety Requirements Relief Request) form shall be submitted, and the USSF 91-710, range safety user requirement 

waiver process will be followed. 

Select Status 

  

A1.1.11.  Risk-Cost Benefit Analysis: I    

A1.1.11.1.  Technical issues regarding such items as applicable requirements, policy, criteria, or data may be evaluated on a 

risk-cost benefit basis to determine if the risk is acceptable to waive the requirements. 
I  

  

A1.1.11.2.  A risk-cost benefit analysis, based on the criteria defined in AFSPCMAN 91-710, Volume 1, Chapter 3, Table 3.1 

and Chapter 3, Table 3.2 of this volume may be submitted to Range Safety.  
I  

  

A1.1.11.3.  Based on risk-cost benefit analysis data, Range Safety and the Range User shall reach agreement on the disposition 

of the requirement in question. 
I  

  

A1.1.11.4.  If the application of a USSF 91-710 range safety user requirement, results in significant reduction in risk at a 

significant cost benefit, it may be determined by Range Safety to be sufficient to impose the requirement; however, if the 

benefit is insignificant and/or the cost is high, the requirement may be waived or determined to provide an ELS, all with 

consideration for public safety. 

I  

  

A1.1.12.  Preparation of a Project Specific Draft Tailored Edition of NASA Payload Safety Requirements document: I    

A1.1.12.1.  The payload project shall produce a payload project mission specific draft edition of this document per NPR 8715.7 

and this standard.  The NASA Payload Safety Requirements tailoring matrix is found on the NASA Payload Safety Program 

website at https://kscsma.ksc.nasa.gov/PayloadSafety. 

Select Status 

  

A1.1.12.2.  The purpose of a draft project specific tailored matrix version is to eliminate all non-applicable requirements, 

leaving only applicable requirements from which detailed tailoring can be performed and to allow for PSWG and Range Safety 

review prior to finalizing. 

Select Status 

  

https://kscsma.ksc.nasa.gov/PayloadSafety
https://kscsma.ksc.nasa.gov/PayloadSafety
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A1.1.12.3.  The project specific draft shall be delivered to the PSWG as part of Safety Review I no later than 30 days prior to 

the projectôs mission PDR, in accordance with NPR 8715.7, Table 3-1. Overview of Deliverables for the Payload Safety 

Process and Approvals. 

Select Status 

  

A1.1.13.  Final Publication of the Project Specific NASA Payload Safety Requirements: I    

A1.1.13.1.  The goal for final publication of the project specific tailored matrix is as soon as possible but should be no later 

than 30 days prior to the projectôs mission CDR or as scheduled by the PSWG (see NPR 8715.7 for deliverables schedule).  

Tailoring can be an ongoing process and tailored documents should be considered living documents that may change 

throughout the life of the project. 

Select Status 

  

A1.1.13.2.  The tailoring process and delivery schedule is found in NPR 8715.7, Table 3-1. Overview of Deliverables for the 

Payload Safety Process and Approvals. 
I  

  

A1.1.14.  The tailored edition shall look like this NASA Payload Safety Requirements tailoring matrix with the 

following exceptions: 
Select Status 

  

A1.1.14.1.  The document title/heading on page 1 shall read, ñNASA Payload Safety Requirements and the Payload Project 

name.  The ñPayload Project Nameò shall be centered at the top of each page. 
Select Status 

  

A1.1.14.2.  The date of the applicable contract/CSOSA/agreement/etc. shall be shown under the title on page 1. Select Status   

A1.1.14.3.  The date of the tailored edition shall be on the cover page of the document. Select Status   

A1.1.14.4.  The information contained in the document is technical in content and may be proprietary as defined by the 

International Traffic in Arms Regulations (ITAR) or by Export Administration Regulations (EAR) requirements. Each payload 

project shall contact the NASA KSC Export Control Office, 321-867-9209, for an ITAR or EAR regulatory determination. If 

not required delete this statement. The term "PROPRIETARY" shall be placed on page 1, centered directly over the 

ITAR/EAR regulatory determination statement for each payload project. 

Select Status 

  

A1.1.14.5.  All deleted information shall be marked as ñN/Aò under the STATUS column of the projectôs tailored version of 

this document. 
Select Status 

  

A1.1.15.  Effectivity of Tailored Project Specific NASA Payload Safety Requirements document: I    

A1.1.15.1.  Each project specific version of the NASA Payload Safety Requirements document shall contain a preface 

paragraph detailing its effectivity. 
Select Status 

  

A1.1.15.2.  At a minimum, the payload and the time period to which the project specific NASA Payload Safety Requirements 

applies shall be addressed. 
Select Status 

  

A1.1.16.  Assumptions: I    
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A1.1.16.1.  Each project specific tailored version of the NASA Payload Safety Requirements tailoring matrix shall contain a 

preface paragraph detailing the critical assumptions that were made in writing the tailored edition. 
Select Status 

  

A1.1.16.2.  The nature of the assumptions shall be such that a change may invalidate the tailored document or require a change 

or update.  An example of such a critical assumption is that the design of any hazardous system does not change from that 

presented before publication of the project specific tailored document. 

Select Status 

  

A1.1.16.3.  The assumption(s) described in the tailored document shall include sufficient detail to categorize the scope of the 

tailored requirement to the specific systems or subsystems affected by the proposed change.  If two or more 

systems/subsystems are affected by the tailored paragraph, then the assumption(s) shall state which of those 

systems/subsystems is intended to be included in the scope of the tailoring.  If there is a difference in the tailoring for the two 

or more systems/subsystems, then the tailored paragraph shall be repeated with appropriate tailoring unique to each individual 

system/subsystem. 

Select Status 

  

A1.1.17.  Approvals: I    

A1.1.17.1.  Once completed and finalized the project specific Payload Safety Requirements shall be approved and signed by 

the Project Manager (PM), the preparer, the projectôs NASA SMA Technical Authority, Range Safety Representative, PSWG 

Chairperson and others as deemed necessary by the PSWG in accordance with NPR 8715.7 and this standard. Once signed 

each significant addition, change, or deletion shall be approved in accordance with this document and NPR 8715.7. Changes 

that are ELS that come up after the tailoring was completed shall be recorded on NF 1826 NASA Payload Safety Post-Tailoring 

Equivalent Level of Safety (ELS) Request or an equivalent form that contains all information required on NF 1826. Waivers 

(increased risk changes) shall be recorded on the NF 1827 NASA Payload Safety Waiver Request. If deemed necessary by 

the Space Force, an Space Force Relief request will also be required. The NASA Payload Safety ELS and Waiver Requests 

as well as the Space Force Range Safety Relief Request are found on the NASA Payload Safety Program website under Forms 

at https://kscsma.ksc.nasa.gov/PayloadSafety. 

Select Status 

  

A1.1.17.2.  Each complete, final project-specific tailored document affecting public safety shall be approved and signed by 

the SW Commander. 
Select Status 

  

A1.1.17.3.  Any revisions to the project-specific tailored version of the NASA Payload Safety Requirements document shall 

be made in accordance with NPR 8715.7 and USSF 91-710 change processes. 
Select Status 
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ATTACHMENT 2  SAFETY PLAN REQUIREMENTS  I    

 INTRODUCTION  I    

A2.1.1.  Purpose.  This attachment establishes the minimum requirements for a payload projectôs System Safety Plan (SSP).  

The payload project SSP shall be consistent with MIL-STD-882, Standard Practice for System Safety, Task 102, System 

Safety Program Plan.  The payload project SSP shall include the key system safety roles, responsibilities, and interfaces of the 

payload contractor, NASA, and other relevant organizations. The program includes the corresponding requirements for a 

payload project SSP and identifies hazard analysis and risk assessment requirements. 

Select Status 

  

A2.1.2.  Tailoring.   Tailoring of this attachment and the requisite SSP is highly recommended.  The tailoring process is defined 

in Attachment A1.1 of this volume.  When conflicting requirements or deficiencies are identified in safety requirements the 

payload project shall submit notification, with proposed solutions or alternatives and supporting rationale, to the PSWG and 

Range Safety for resolution. 

Select Status 

  

A2.1.3.  Demonstration of an Acceptable Level of Mishap Risk.  Payload projects shall demonstrate an acceptable level of 

mishap risk to the PSWG and Range Safety through the completion of the system safety hazard analyses and risk assessments 

described in this attachment. 

Select Status 

  

 SYSTEM SAFETY PLAN TASKS I    

A2.2.1.  To achieve the system safety objectives and obtain the PSWG and Range Safety approval, the following tasks shall 

be completed by the payload project in the approximate order that they are listed and in conjunction with the milestones that 

are identified. 

Select Status 

  

A2.2.1.1.  Task 1:  Establish a Payload Project System Safety Plan.  By the time of the payload project's Payload Safety 

Introduction Briefing, the payload project shall have established a Safety Program documented in the projectôs SSP (see 

A2.2.2) that meets the tailored requirements of this publication which includes the following: 

Select Status 

  

A2.2.1.2.  Project Manager (PM).  Establishing a safety management system.  The payload Project Manager (PM) shall be 

responsible for the following: 
Select Status 

  

A2.2.1.2.1.  Establishing, controlling, incorporating, directing, and implementing the system safety plan policies. Select Status   
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A2.2.1.2.2.  Ensuring that mishap risk is identified and eliminated or controlled within established program risk acceptability 

parameters.  Decisions regarding resolution of identified hazards shall be based on assessment of the risk involved.  To aid in 

the achievement of the objectives of system safety, hazards shall be characterized as to hazard severity categories and hazard 

probability levels, when possible.  Since the priority for system safety is eliminating hazards by design, a risk assessment 

procedure, considering only hazard severity, will generally suffice during the early design phase to minimize risk.  When 

hazards are not eliminated during the early design phase, a risk assessment procedure based upon the hazard probability, hazard 

severity, as well as risk impact, shall be used to establish priorities for corrective action and resolution of identified hazards.  

All catastrophic and critical hazards shall be documented on the NASA Form NF 1825 NASA Payload Safety Hazard Report 

(see A2.2.1.8.1) or an equivalent form that contains all information required on NF 1825. 

Select Status 

  

A2.2.1.2.3.  Establishing internal reporting systems and procedures for investigation and disposition of system related mishaps 

and safety incidents, including close calls involving flight hardware and ground support equipment and reporting such matters 

as required by NPR 8621.1.  See Volume 6, 4.6.2 for the Accident Notification Plan.  For all such situations at the payload 

processing facility and launch site area, the local safety authority and the PSWG Chairperson shall be contacted immediately 

after initial mishap response.  The SW Commander and NASA may conduct formal investigations into any mishap and 

incident that affects or could affect public safety, launch area safety, or launch complex safety.  However, the scope of such 

an investigation into contractor mishaps is limited to the protection of the public, other payload projects, and Space Force 

personnel and resources. 

Select Status 

  

A2.2.1.2.4.  Reviewing and approving the safety analyses, reports, and documentation required by this publication and 

submitted to the PSWG for the PSWG and Range Safety to establish knowledge and acceptance of residual risks. 
Select Status 

  

A2.2.1.3.  Payload Project System Safety Engineer.  Establishing a Payload Project System Safety Engineer safety position 

for each project in accordance with NPR 8715.7.  The individual in this position shall be directly responsible to the payload 

Project Manager for safety matters.  At a minimum, the Payload Project System Safety Engineer shall be responsible for the 

requirements in NPR 8715.7 and for the following: 

Select Status 

  

A1.2.2.1.3.1.  Reviewing and approving all safety analyses, reports, and documentation required by this publication and 

submitted to PSWG for PSWG and Range Safety review and approval. 
Select Status 

  

A1.2.2.1.3.2.  Reviewing and approving all hazardous and safety critical test plans and procedures and verifying that all safety 

requirements are incorporated. 
Select Status 

  

A1.2.2.1.3.3.  Developing a planned approach for safety task accomplishment, providing qualified people to accomplish the 

tasks, establishing the authority for implementing the safety tasks through all levels of management, and allocating appropriate 

resources, both manning and funding, to ensure the safety tasks are completed. 

Select Status 

  

A1.2.2.1.3.4.  Establishing a system safety organization or function and lines of communication within the project organization 

and with associated organizations (government and contractor). 
Select Status 

  

A2.2.1.3.5.  Establishing interfaces between system safety and other functional elements of the project, as well as between 

other safety disciplines such as nuclear, range, explosive, chemical, and biological. 
Select Status 
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A2.2.1.3.6.  Designating the organizational unit responsible for executing each safety task.  Select Status   

A2.2.1.3.7.  Establishing the authority for resolution of identified hazards. Select Status   

A2.2.1.3.8.  Establishing a single closed-loop hazard tracking system by development of a method or procedure to document 

and track hazards and their controls and providing an audit trail of hazard mitigation. 
Select Status 

  

A2.2.1.3.9.  Maintaining and making available to the PSWG and Range Safety Hazard Reports of all identified hazards.  

Hazard Reports shall be documented on NF 1825 NASA Payload Safety Hazard Report Form and instructions found on the 

NASA Payload Safety Program website https://kscsma.ksc.nasa.gov/PayloadSafety under ñPayload Safety Formsò or an 

equivalent form that contains all information required on NF 1825. The payload project shall track until closed all open hazards 

using a Safety Verification Tracking Log (SVTL), of which an example is also found on the NASA Payload Safety Program 

website, to track identified hazards to closure. Establishing the order of precedence for satisfying system safety requirements 

and resolving identified hazards as follows: 

Select Status 

   

A2.2.1.3.9.1.  Designing for Minimum Risk.  From program inception, design to eliminate hazards.  If an identified hazard 

cannot be eliminated, reduce the associated risk to an acceptable level, as defined by PSWG and Range Safety, through design 

selection. 

I  

  

A2.2.1.3.9.2.  Incorporating Safety Devices.  If identified hazards cannot be eliminated or their associated risk reduced through 

design selection, that risk shall be reduced to a level acceptable to the PSWG and Range Safety through the use of fixed, 

automatic, or other protective safety design features or devices.  Provisions shall be made for periodic functional checks of 

safety devices when applicable. 

Select Status 

  

A2.2.1.3.9.3.  Providing Warning Devices.  When neither design nor safety devices can effectively eliminate identified hazards 

or reduce associated risk, devices shall be used to detect the condition and to produce a warning signal to alert personnel of 

the hazard.  Warning signals and their application shall be designed to minimize the probability of incorrect personnel reaction 

to the signals and shall be standardized within like types of systems. 

Select Status 

  

A2.2.1.3.9.4.  Developing Procedures and Training.  Where it is impractical to eliminate hazards through design selection or 

reduce the associated risk with safety and warning devices, procedures and training may be used when acceptable to the PSWG 

and Range Safety.  Procedures may include the use of personal protective equipment.  Precautionary notations shall be 

standardized as specified by the PSWG and Range Safety.  Tasks and activities judged to be safety critical by the PSWG and 

Range Safety require certification of personnel proficiency.  

Select Status 

  

A2.2.1.3.9.5.  Defining system safety plan milestones and relate them to major program milestones, project element 

responsibility, and required inputs and outputs. 
Select Status 

  

A2.2.1.3.9.6.  Establishing System Safety Plan reviews and audits. Select Status   

A2.2.1.3.9.7.  Conducting, documenting, and making the following documentation available to the PSWG and Range Safety 

upon request: 
Select Status 

  

https://kscsma.ksc.nasa.gov/PayloadSafety
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A2.2.1.3.9.7.1.  The payload project system safety plan and supporting risk assessment data. Select Status   

A2.2.1.3.9.7.2.  Associate contractor system safety plan and supporting risk assessment data. Select Status   

A2.2.1.3.9.7.3.  Support contractor system safety plan and supporting risk assessment data. Select Status   

A2.2.1.3.9.7.4.  Subcontractor system safety plan and supporting risk assessment data. Select Status   

A2.2.1.3.9.7.5.  Providing support for the following: Select Status   

A2.2.1.3.9.7.5.1.  Safety reviews and audits performed by representatives of the PSWG, Payload Safety Agency Team, or 

others. 
Select Status 

  

A2.2.1.3.9.7.5.2.  Presentations to government certifying activities such as phase safety reviews, munitions safety boards, 

nuclear safety boards, NPR 8715.26, NASA Nuclear Flight Safety program review or flight safety review boards to the extent 

specified by this publication.  These may also include special reviews such as flight and article readiness reviews or pre-

construction briefings. 

Select Status 

  

A2.2.1.3.9.7.6.  Safety reviews shall be held in accordance with NPR 8715.7 and are in association with the projectôs schedule 

per NPR 7120.5.  Generally, the safety reviews shall address the following:   
Select Status 

  

A2.2.1.3.9.7.6.1.  Program systems and operations overview. Select Status   

A2.2.1.3.9.7.6.2.  Presentation of required documentation and hazard analyses. Select Status   

A2.2.1.3.9.7.6.3.  Noncompliances to the project specific tailored requirements. Select Status   

A2.2.1.3.9.7.6.4.  Open safety issues. Select Status   

A2.2.1.3.9.8.  Establishing an incident alert and notification, investigation, and reporting process, to include notification of the 

PSWG Chairperson and Range Safety. 
Select Status 

  

A2.2.1.3.9.9.  Establishing a process to evaluate engineering change proposals (ECPs), specification change notices (SCNs), 

software problem reports (SPRs), program or software trouble reports (PTRs, STRs) for their safety impact on the system, and 

notify the PSWG and Range Safety if the level of risk of the system changes. 

Select Status 
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A2.2.2.  Task 2:  Develop a System Safety Plan.  The payload project shall develop and implement a PSWG and Range 

Safety approved System Safety Plan (SSP) encompassing the total safety program for payload design, production, processing 

and testing, vehicle integration, and launch through payload separation from the launch vehicle.  For any planned return-to-

earth recovery or sample return missions see Volume 6, section 4.7.  The SSP shall describe in detail tasks and activities of 

system safety management and system safety engineering required to identify, evaluate, and eliminate or control hazards, to 

reduce the associated risk to a level acceptable to the PSWG and Range Safety.  The plan provides a formal basis of 

understanding between the payload project and the PSWG and Range Safety on how the SSP will be conducted to meet the 

requirements of NPR 8715.7 and this publication.  The plan shall account for all required tasks and responsibilities on an item-

by-item basis.  The payload project shall submit a draft SSP to the PSWG, including Range Safety for review at the Payload 

Safety Introduction Briefing.  A final SSP shall be submitted no later than 30 days prior to projectôs mission PDR, or as 

scheduled by the PSWG, for review and approval (see NPR 8715.7 for review and approval process).  The SSP shall comply 

with this document and include the following information: 

Select Status 

  

A2.2.2.1.  System Safety Organization.  The System Safety Organization section shall describe the following: Select Status   

A2.2.2.1.1.  The location of the system safety and flight safety analysis organizations or functions within the overall project 

organization, using charts to show the organizational and functional relationships and lines of communication. 
Select Status 

  

A2.2.2.1.2.  The organizational relationship between other project functional elements having responsibility for tasks with 

range safety impacts and the system safety management and engineering organization. 
Select Status 

  

A2.2.2.1.3.  Review and approval authority of applicable tasks by key system safety personnel. Select Status   

A2.2.2.1.4.  The responsibility and authority of key system safety personnel, other payload project organizational elements 

involved in the range safety effort, contractors, and system safety groups. 
Select Status 

  

A2.2.2.1.5.  A description of the methods by which safety personnel may raise issues of concern directly to the Project Manager 

(PM) or the project manager's supervisor within the corporate organization. 
Select Status 

  

A2.2.2.1.6.  Identification of the organizational unit responsible for executing each task.  Select Status   

A2.2.2.1.7.  Identification of the authority in regard to resolution of all identified hazards. Select Status   

A2.2.2.1.8.  The staffing of the system safety organization for the duration of the program to include personnel loading and a 

summary of the qualifications of key system safety personnel assigned to the effort, including those personnel identified with 

approval authority for the payload project prepared documentation. 

Select Status 

  

A2.2.2.1.9.  The process by which the payload project management decisions will be made, including such decisions as timely 

notification of unacceptable risks, necessary action, incidents, or malfunctions, or request for noncompliances to safety 

requirements or project waivers.  

Select Status 

  

A2.2.2.1.10.  Details of how resolution and action relative to system safety will be accomplished at the project management 

level possessing resolution authority. 
Select Status 
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A2.2.2.2.  System Safety Plan Milestones.  The SSP shall: Select Status   

A2.2.2.2.1.  Define system safety project milestones and relate them to major project milestones, program element 

responsibility, and required inputs and outputs. 
Select Status 

  

A2.2.2.2.2.  Provide and maintain a program schedule of safety tasks, including start and completion dates, reports, and 

reviews. 
Select Status 

  

A2.2.2.2.3.  Identify subsystem, component, or software safety activities as well as integrated system level activities such as 

design analyses, tests, and demonstrations applicable to the SSP but specified in other engineering studies and development 

efforts to preclude duplication. 

Select Status 

  

A2.2.2.3.  System Safety Data.  The SSP shall: Select Status   

A2.2.2.3.1.  Identify deliverable data by title, number, and means of delivery such as hard copy or electronic submission. 

Note:  NPR 8715.7, this publication and MIL-STD-882 provide initial Data Item Descriptions and deliverables 

identification.  Electronic submittals are preferred, and secure websites shall be used to allow for PSWG and Range Safety 

review. 

Select Status 

  

A2.2.2.3.2.  Identify non-deliverable system safety data and describe the procedures for accessibility by the PSWG and Range 

Safety and retention of data of historical value. 
Select Status 

  

A2.2.2.4.  System Safety Interfaces.  The SSP shall identify, in detail: Select Status   

A2.2.2.4.1.  The interface between system safety and all other applicable safety disciplines such as USSF Range Safety, NASA 

Range Safety, the NASA Nuclear Flight Safety Officer (NFSO), the NASA Center safety, local facility safety, explosive and 

ordnance safety, chemical and biological safety, laser safety, and any others. 

Select Status 

  

A2.2.2.4.2.  The interface between system safety, design and/or systems engineering, and all other support disciplines such as 

maintainability, quality control, reliability, software development, human factors engineering, occupational health  support 

(health hazard assessments), and any others. 

Select Status 

  

A2.2.2.4.3.  The interface between system safety and all system integration and test disciplines. Select Status   
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A2.2.3.  Task 3:  Perform and Document a Preliminary Hazard Analysis.  The payload project shall perform and document 

a preliminary hazard analysis (PHA) to identify safety critical areas, to provide an initial assessment of hazards, and to identify 

requisite hazard controls and follow-on actions.  A preliminary hazard list shall be provided at the Payload Safety Introduction 

Briefing (PSIB).  The results of the PHA shall be submitted with the SDP I (preliminary MSPSP) for the projectôs mission 

PDR Safety Review 1 meeting in accordance with NPR 8715.7.  Based on the best available data, including mishap data from 

similar systems and other lessons learned, hazards associated with the proposed design or function shall be evaluated for 

hazard severity, hazard probability, and operational constraint.  Safety and health studies identifying provisions and 

alternatives needed to eliminate hazards or reduce their associated risk to a level acceptable to the PSWG and Range Safety 

shall be included.  Hazards identified shall be documented on the NF1825 NASA Payload Safety Hazard Report found on the 

NASA Payload Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety or an equivalent form that contains all 

information required on NF 1825.  At a minimum, the PHA shall consider the following for identification and evaluation of 

hazards: 

Select Status 

  

A2.2.3.1.  Hazardous components such as fuels, propellants, lasers, explosives, toxic substances, hazardous construction 

materials, pressure systems, and other energy sources. 
Select Status 

  

A2.2.3.2.  Safety related interface considerations among various elements of the system such as material compatibility, 

electromagnetic interference, inadvertent activation, fire and explosive initiation and propagation, and hardware and software 

controls.  This shall include consideration of the potential contribution by software, including software developed by other 

contractors and sources, to subsystem and system mishaps. 

Select Status 

  

A2.2.3.3.  Safety design criteria to control safety-critical software commands and responses such as inadvertent command, 

failure to command, untimely command or responses, inappropriate magnitude, or designated undesired events shall be 

identified and appropriate action taken to incorporate them in the software and related hardware specifications. 

Select Status 

  

A2.2.3.4.  Environmental constraints including the operating environments such as drop, shock, vibration, extreme 

temperatures, humidity, noise, exposure to toxic substances, health hazards, fire, electrostatic discharge, lightning, 

electromagnetic environmental effects, ionizing and non-ionizing radiation including laser radiation. 

Select Status 

  

A2.2.3.5.  Operating, test, maintenance, built-in-tests, diagnostics, and emergency procedures (human factors engineering, 

human error analysis of operator functions, tasks, and requirements; effect of factors such as equipment layout, lighting 

requirements, potential exposures to toxic materials, effects of noise or radiation on human performance; explosive ordnance 

render safe and emergency disposal procedures; life support requirements and their safety implications in manned systems, 

crash safety, egress, rescue, survival, and salvage). 

Select Status 

  

A2.2.3.6.  Those test unique hazards that will be a direct result of the test and evaluation of the article or vehicle. Select Status   

A2.2.3.7.  Facilities, real property installed equipment, support equipment such as provisions for storage, assembly, checkout, 

proof testing of hazardous systems and assemblies that may involve toxic, flammable, explosive, corrosive, or cryogenic 

materials and wastes; radiation or noise emitters; electrical power sources. 

Select Status 

  

https://kscsma.ksc.nasa.gov/PayloadSafety


Annex to NASA-STD-8719.24B                                                     Payload Project Name                                                                               Rev: Basic 

I ï Information/Title  N/A ï Not Applicable C ï Compliant T ï Tailored NC ï Noncompliant 

Page 42 of 464 

VOLUME 1:  POLICIES  AND PROCEDURE REQUIREMENTS  STATUS 
TAILORED 

TEXT  

RATIONALE/ 

COMMENTS  

A2.2.3.8.  Training and certification pertaining to hazardous and safety critical operations and maintenance of hazardous and 

safety critical systems. 
Select Status 

  

A2.2.3.9.  Safety related equipment, safeguards, and possible alternate approaches such as interlocks; system redundancy; fail-

safe design considerations using hardware or software controls; subsystem protection; fire detection and suppression systems; 

personal protective equipment; heating, ventilation, and air-conditioning; and noise or radiation barriers. 

Select Status 

  

A2.2.3.10.  Malfunctions to the system, subsystems, or software.  Each malfunction shall be specified, the cause and resulting 

sequence of events determined, the degree of hazard determined, and appropriate specification and/or design changes 

developed. 

Select Status 

  

A2.2.4.  Task 4:  Perform and Document Subsystem, System, Facility, and Operating and Support Hazard Analyses: Select Status   

A2.2.4.1.  Subsystem Hazard Analysis -  The payload project shall perform and document a subsystem hazard analysis 

(SSHA) to identify all components and equipment that could result in a hazard or whose design does not satisfy safety 

requirements.  The purpose of the SSHA is to verify subsystem compliance with safety requirements contained in subsystem 

specifications and other applicable documents; identify previously unidentified hazards associated with the design of 

subsystems including component failure modes, critical human error inputs, and hazards resulting from functional 

relationships between components and equipment comprising each subsystem; and recommend actions necessary to eliminate 

identified hazards or control their associated risk to acceptable levels.  The SSHA shall include government furnished 

equipment, non-developmental items, and software.  Areas to consider are performance, performance degradation, functional 

failures, timing errors, design errors or defects, or inadvertent functioning.  The human shall be considered a component within 

a subsystem, receiving both inputs, and initiating outputs, during the conduct of this analysis.  The SSHA may indicate the 

need for revised tailoring of some requirements of this publication depending on the level of risk identified or the discovery 

of any previously unidentified hazards.  Hazards identified shall be documented on the NF 1825 NASA Payload Safety Hazard 

Report found on the NASA Payload Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety or an equivalent 

form that contains all information required on NF 1825.  The analysis shall include a determination of the following: 

Select Status 

  

A2.2.4.1.1.  The modes of failure that could impact safety including reasonable human errors as well as single point and 

common mode failures, and the effects on safety when failures occur in subsystem components. 
Select Status 

  

A2.2.4.1.2.  The potential contribution of hardware and software, including that which is developed by other contractors and 

sources, events, faults, and occurrences such as improper timing on the safety of the subsystem. 
Select Status 

  

A2.2.4.1.3.  That the safety design criteria in the hardware, software, and facilities specifications have been satisfied. Select Status   

A2.2.4.1.4.  A general assertion that the method of implementation of hardware, software, and facilities design requirements 

and corrective actions has not impaired or decreased the safety of the subsystem nor has it introduced any new hazards or 

risks. 

Select Status 

  

https://kscsma.ksc.nasa.gov/PayloadSafety
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A2.2.4.1.5.  The implementation of safety design requirements from top level specifications to detailed design specifications 

for the subsystem.  The implementation of safety design requirements developed as part of the PHA shall be analyzed to ensure 

that it satisfies the intent of the requirements. 

Select Status 

  

A2.2.4.1.6.  Test plan and procedure recommendations to integrate safety testing into the hardware and software test programs. Select Status   

A2.2.4.1.7.  That system level hazards attributed to the subsystem are analyzed and control of the potential hazard is 

implemented in the design. 
Select Status 

  

A2.2.4.1.8.  SSHA Analysis Techniques.  If no specific analysis techniques are directed or if the payload project recommends 

that a different technique other than that specified by the PSWG and Range Safety should be used, the payload project shall 

obtain approval of techniques to be used before performing the analysis. 

Select Status 

  

A2.2.4.1.9.  SSHA Software: I    

A2.2.4.1.9.1.  Software used to control safety critical computer system functions shall be developed in accordance with 

Volume 3, Chapter 16 of this publication. Safety related software problems detected during or after software verification (and 

prior to launch) shall be reported to the PSWG and Range Safety in time to support the ongoing phase of the software 

development process.   

Select Status 

  

A2.2.4.1.9.2.  Payload projects shall identify all safety critical computer system functions in accordance with Volume 3, 

Chapter 16 and develop a SSHA for each. 
Select Status 

  

A2.2.4.1.9.3.  Software shall be put under formal configuration control of a Software Configuration Control Board (SCCB) in 

accordance with Volume 3, Chapter 16 as soon as a baseline is established.  This will ensure that hardware/software changes 

do not conflict with or introduce potential safety hazards due to hardware/software incompatibilities.  

Select Status 

  

A2.2.4.1.9.4.  Safety-critical software, as defined per NASA-STD-8739.8, NASA Software Assurance and Software Safety 

Standard, that have problems identified during or after software verification (and prior to launch) shall be reported to the 

PSWG and Range Safety. 

Select Status 

  

A2.2.4.1.10.  Updating the SSHA.  The payload project shall update the SSHA as a result of any system design changes, 

including software design changes that affect system safety.  
Select Status 

  

A2.2.4.1.11  SSHA Submittal.  A draft SSHA shall be submitted with or included in Safety Data Package II (updated MSPSP) 

no later than 30 days prior to projectôs mission CDR and the finalized SSHA shall be submitted with or included in Safety 

Data Package III (final MSPSP) (See Attachment V3.1 of Volume 3).  

Select Status 
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A2.2.4.2.  System Hazard Analysis.  The payload project shall perform and document a system hazard analysis (SHA) to 

identify hazards and make a general determination of the safety risk posture of the total system design, including software, 

and specifically of the subsystem interfaces.  The purpose of the SHA is to verify system compliance with safety requirements 

contained in system specifications and other applicable documents; identify previously unidentified hazards associated with 

the subsystem interfaces and system functional faults; assess the risk associated with the total system design, including 

software, and specifically of the subsystem interfaces; and recommend actions necessary to eliminate identified hazards and/or 

control their associated risk to acceptable levels.  The SHA may indicate the need for revised tailoring of some requirements 

of this publication depending on the level of risk identified or the discovery of any previously unidentified hazards.  This 

analysis shall include a review of subsystem interrelationships to determine the following: 

Select Status 

  

A2.2.4.2.1.  Compliance with specified safety design criteria. Select Status   

A2.2.4.2.2.  Possible independent, dependent, and simultaneous hazardous events including system failures; failures of safety 

devices; common cause failures and events; and system interactions that could create a hazard or result in an increase in mishap 

risk. 

Select Status 

  

A2.2.4.2.3.  Degradation in the safety of a subsystem or the total system from normal operation of another subsystem. Select Status   

A2.2.4.2.4.  Design changes that affect subsystems.  Select Status   

A2.2.4.2.5.  Effects of reasonable human errors. Select Status   

A2.2.4.2.6.  Potential contribution of hardware and software, including that which is developed by other payload projects and 

other sources or commercial off-the-shelf hardware or software, events, faults, and occurrences such as improper timing on 

the safety of the system. 

Select Status 

  

A2.2.4.2.7.  That the safety design criteria in the hardware, software, and facilities specifications have been satisfied. Select Status   

A2.2.4.2.8.  That the method of implementation of the hardware, software, and facilities design requirements and corrective 

actions has not impaired or degraded the safety of the system nor has introduced any new hazards. 
Select Status 

  

A2.2.4.2.9.  SHA Analysis Techniques.  If no specific analysis techniques are directed or if the payload project recommends 

that a different technique than that specified by the PSWG and Range Safety should be used, the payload project shall obtain 

approval of techniques to be used before performing the analysis.  The SHA may be combined with and/or performed using 

similar techniques to those used for the SSHA. 

Select Status 

  

A2.2.4.2.10.  SHA Software: I    

A2.2.4.2.10.1.  Software used to control safety critical computer system functions shall be developed in accordance with 

Volume 3, Chapter 16 of this publication. 
Select Status 

  

A2.2.4.2.10.2.  Payload projects shall identify all safety critical computer system functions in accordance with Volume 3, 

Chapter 16 and develop a SHA for each. 
Select Status 
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A2.2.4.2.10.3.  Software shall be put under formal configuration control of a Software Configuration Control Board (SCCB) 

in accordance with Volume 3, Chapter 16 as soon as a baseline is established.  This will ensure that hardware/software changes 

do not conflict with or introduce potential safety hazards due to hardware/software incompatibilities.  

Select Status 

  

A2.2.4.2.10.4.  Problems identified that require the reaction of the software developer shall be reported to Range Safety in 

time to support the ongoing phase of the software development process. 
Select Status 

  

A2.2.4.2.11.  Updating the SHA.  The payload project shall update the SHA as a result of any system design changes, including 

software design changes that affect system safety. 
Select Status 

  

A2.2.4.2.12.  SHA Submittal.  A draft SHA shall be submitted with or in Safety Data Package II (updated MSPSP) no later 

than 30 days prior to projectôs mission CDR and the finalized SHA shall be submitted with or included in the Safety Data 

Package III (final MSPSP) (See Volume 3, Attachment A1).  

Select Status 

  

A2.2.4.3.  Operating and Support Hazard Analyses.  The payload project shall perform and document an operating and 

support hazard analysis (O&SHA) to examine procedurally controlled activities.  The purpose of the O&SHA is to evaluate 

activities for hazards or risks introduced into the system by operational and support procedures and to evaluate adequacy of 

operational and support procedures used to eliminate, control, or abate identified hazards or risks.  The O&SHA identifies and 

evaluates hazards resulting from the implementation of operations or tasks performed by persons, considering the following 

criteria:  the planned system configuration and/or state at each phase of activity; the facility interfaces; the planned 

environments or the ranges thereof; the supporting tools or other equipment, including software controlled automatic test 

equipment, specified for use; operational and/or task sequence, concurrent task effects and limitations; biotechnological 

factors, regulatory or contractually specified personnel safety and health requirements; and the potential for unplanned events 

including hazards introduced by human errors.  The human shall be considered an element of the total system, receiving both 

inputs and initiating outputs during the conduct of this analysis.  The O&SHA shall identify the safety and occupational health 

requirements, or alternatives needed to eliminate, or control identified hazards or to reduce the associated risk to a level that 

is acceptable under either regulatory or local specified criteria.  The O&SHA may indicate the need for revised tailoring of 

some requirements of this publication depending on the level of risk identified or the discovery of any previously unidentified 

hazards.  Hazards identified shall be documented on the NF 1825 NASA Payload Safety Hazard Report found on the NASA 

Payload Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety or an equivalent form that contains all 

information required on NF 1825.  The analysis shall identify the following: 

Select Status 

  

A1.2.2.4.3.1.  Activities that occur under hazardous conditions, their time periods, and the actions required to minimize risk 

during these activities and time periods. 
Select Status 

  

A2.2.4.3.2.  Changes needed in functional or design requirements for system hardware and software, facilities, tooling, or 

support and test equipment to eliminate or control hazards or reduce associated risks. 
Select Status 

  

A2.2.4.3.3.  Requirements for safety devices and equipment, including personnel safety and life support equipment. Select Status   

https://kscsma.ksc.nasa.gov/PayloadSafety
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A2.2.4.3.4.  Warnings, cautions, and special emergency procedures such as egress, rescue, escape, render safe, explosive 

ordnance disposal, and back out, including those necessitated by failure of a computer software-controlled operation to produce 

the expected and required safe result or indication. 

Select Status 

  

A2.2.4.3.5.  Requirements for packaging, handling, storage, transportation, maintenance, and disposal of hazardous materials. Select Status   

A2.2.4.3.6.  Requirements for safety training and personnel certification. Select Status   

A2.2.4.3.7.  Effects of non-developmental hardware and software across the interface with other system components or 

subsystems. 
Select Status 

  

A2.2.4.3.8.  Potentially hazardous system states under operator control. Select Status   

A2.2.4.3.9.  Assessment of Procedures.  The O&SHA shall document system safety assessment of procedures involved in 

system production, deployment, installation, assembly, test, operation, maintenance, servicing, transportation, storage, 

modification, demilitarization, and disposal. 

Select Status 

  

A2.2.4.3.10.  O&SHA Analysis Techniques.  If no specific analysis techniques are directed or if the payload project 

recommends that a different technique other than that specified by the PSWG and Range Safety should be used, the Range 

User shall obtain approval of techniques to be used before performing the analysis. 

Select Status 

  

A2.2.4.3.11.  Updating the O&SHA.  The payload project shall update the O&SHA as a result of any system design or 

operational changes. 
Select Status 

  

A2.2.4.3.12.  O&SHA Submittal.   A draft O&SHA shall be submitted as part of Safety Data Package III at least 90 days 

prior to the payload shipment to the processing site and finalized as part of Safety Review III (See Attachment A2.1 of Volume 

6). 

Select Status 

  

A2.2.5.  Task 5:  Perform and Document an Overall Payload Project Safety Assessment.  The payload project shall 

perform and document an overall Safety Assessment.  The purpose of this task is to perform and document a comprehensive 

evaluation of the mishap risk being assumed before payload processing or testing with considering all potential hazards.  The 

Safety Assessment shall be developed using data from the hazard analyses required in Task 4 (A2.2.4) and data packages 

required by this publication and NPR 8715.7, and shall summarize the following information: 

Select Status 

  

A2.2.5.1.  The safety criteria and methodology used to classify and rank hazards, plus any assumptions on which the criteria 

or methodologies were based or derived including the definition of acceptable risk as specified by the PSWG and Range 

Safety. 

Select Status 

  

A2.2.5.2.  The results of analyses performed to identify hazards inherent in the system, including those hazards that still have 

a residual risk and the actions that have been taken to reduce the associated risk to a level specified as acceptable by the PSWG 

and Range Safety.  See Table 3.2 of this volume. 

Select Status 
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A2.2.5.3.  The results of the safety program efforts, including a list of all significant hazards along with specific safety 

recommendations or precautions required to ensure safety of personnel, property, or the environment.  The list shall be 

categorized as to whether or not the risks may be expected under normal or abnormal operating conditions. 

Select Status 

  

A2.2.5.4.  Conclusion with the payload project safety manager and the payload Project Manager signed statement that all 

identified hazards have been eliminated or their associated risks controlled to levels acceptable to the PSWG and Range Safety 

and that the payload and its systems are ready to test and ready for payload processing. 

Select Status 

  

A2.2.5.5.  Recommendations applicable to hazards at the interface of payload project systems with other systems, as required. Select Status   

A2.2.5.6.  A formal request for approval to conduct operations at the payload processing facility and the range. Select Status   
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ATTACHMENT 3  SUBMITTING NONCOMPLIANCE REQUESTS  I    

 INTRODUCTION  I    

A3.1.1.  Purpose.  Equivalent levels of safety (ELS) and waivers are used when payload projects cannot meet the requirements 

of this publication. 
I  

  

A3.1.2.  Content.  This attachment describes the noncompliance categories and the process for submitting ELSs and waivers. I    

A3.1.3.  Applicability:  I    

A3.1.3.1.  The noncompliance process is applicable to all projects and is provided as the waiver process in NPR 8715.7 for 

NASA waivers and for AF Range Safety noncompliances follow USSF 91-710.  The PSWG will provide guidance on these 

noncompliance and waiver processes. 

I  

  

A3.1.3.3.  The flight plan approval process does not fall within the intent of this attachment except when it involves launch 

vehicle and/or payload hardware. 
I  

  

A3.1.4.  Grandfathering Criteria.   Previously approved systems with or without granted ELSs and waivers are required to 

be resubmitted for review and approval by the project specific PSWG and Range Safety.   
Select Status 

  

A3.1.5.  Noncompliance Categories. Noncompliances shall be processed and approved by NASA in accordance with NPR 

8715.7 and this publication.  In addition, noncompliances impacting Space Force Range Safety responsibilities shall be 

submitted to the PSWG to be processed and approved by the Space Force in accordance with the following:    

Select Status 

  

A3.1.5.1.  Public Safety.  Public safety noncompliance deals with safety requirements involving risks to the public, including 

foreign countries, their personnel, and/or their resources. 
Select Status 

  

A3.1.5.2.  Launch Area Safety.  Launch area safety noncompliances deal with safety requirements involving risks that are 

limited to personnel and/or resources on AFSPC ranges, including CCSFS and VSFB and may be extended to KSC.  Launch 

area safety involves multiple licensed users, government tenants, or USAF squadrons. 

Select Status 

  

A3.1.5.3.  Launch Complex Safety.  Launch complex safety noncompliances deal with safety requirements involving risk 

that is limited to the personnel and/or resources under the control of a single licensed user, full time government tenant 

organization, or USAF squadron/detachment (control authority).  Launch complex safety is limited to risks confined to a 

physical space for which the single control authority is responsible. 

Select Status 

  

A3.1.6.  Effectivity of Noncompliances:  Duration of the noncompliance (if approved) shall be stated on the noncompliance 

request. 
Select Status 

  

A3.1.7.  Conditions for Issuance of ELSs and Waivers: I    
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A3.1.7.1.  Hazard Mitigation.   All reasonable steps shall be taken to meet the intent of the publication requirements and 

mitigate associated hazards to acceptable levels, including design and operational methods. 
Select Status 

  

A3.1.8.  Risk-Cost Benefit Analysis: When required, a risk-cost benefit analysis, based on the criteria defined in AFSPCMAN 

91-710, Volume 1, Chapter 3, Table 3.1  and Chapter 3, Table 3.2 of this volume, may be submitted to Range Safety. 
I  

  

 SUBMITTING NONCOMPLIANCE REQUESTS  I    

A3.2.1.  Format.   ELSs proposed during project specific NASA Payload Safety Requirements tailoring do not require the 

submittal of NF 1826 NASA Payload Safety Post-Tailoring Equivalent Level of Safety (ELS) Request (See Attachment A1.1 

of this Volume).  Payload projects shall submit noncompliances to the PSWG in writing using the approved NASA 

noncompliance forms, NF 1826 NASA Payload Safety Post-Tailoring Equivalent Level of Safety (ELS) Request, or an 

equivalent form, that contains all information required on NF 1826, and NF 1827 NASA Payload Safety Waiver Request.  

Additionally, the payload project shall submit the appropriate Space Force noncompliance relief request for all 

noncompliances to USSF 91-710 impacting Space Force Ranges.  These forms are found on the Payload Safety Program 

website at https://kscsma.ksc.nasa.gov/PayloadSafety under the "Payload Safety Forms" button. 

Select Status 

  

A3.2.3.  Process:  The PSWG in conjunction with Range Safety can provide guidance in the noncompliance submittal process.  

NASA noncompliance process is found in NPR 8715.7 and this publication.  The Space Force noncompliance process is as 

follows: 

Select Status 

  

A3.2.3.1.  Requests for ELS s and waivers shall be submitted through the PSWG to the appropriate local safety authority.  

ELSs or waivers impacting USSF Range Safety shall be submitted through the PSWG to the office of the appropriate Space 

Wing Chief of Safety as early as they are known to be necessary. 

Select Status 

  

A3.2.3.2.  Public safety ELSs and waivers such as those including flight plan approval, FTS design, and toxic propellant 

storage normally require extensive risk analyses that can take one to two years to perform; therefore, these ELSs and waivers 

shall be initiated during the planning phase and be closed out by Range Safety (ELSs) or the Space Wing Commander (waivers) 

approval or design change before manufacture of the booster, spacecraft, FTS, or other system in question. 

Select Status 

  

A3.2.3.3.  Launch area safety and launch complex safety ELSs and waivers normally require two weeks to two months to 

process depending on the nature of the noncompliance and the requested effectivity. 
I  

  

A3.2.3.4.  The Space Wing shall coordinate all noncompliance requests with affected agencies, as appropriate.  A coordinated 

review and resolution of requests for relief from common AF-FAA launch safety requirements shall be per procedures 

developed between the AFSPC and the FAA.  The Space Wing shall also coordinate all noncompliance requests with the 

affected Range User. 

I  

  

A3.2.4.  Approvals:  The PSWG in conjunction with Range Safety can provide guidance on the noncompliance approval 

process.  NASA noncompliances shall be approved in accordance with NPR 8715.7.  The Space Force s approvals are as 

follows: 

Select Status 

  

https://kscsma.ksc.nasa.gov/PayloadSafety
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A3.2.4.1.  Programs launching from only the ER or WR require only the appropriate SLD30/SE or SLD45/SE approvals. Select Status   

A3.2.4.2.  Programs launching from both ranges require approvals from SLD30/SE or SLD45/SE. Select Status   

A3.2.4.3.  Waivers dealing with public safety shall be approved by the SLD Commanders.  Select Status   

A3.2.4.4.  Waivers other than public safety shall be approved by the Chiefs of Safety or their designated representatives. Select Status   

A3.2.4.5.  ELSs shall be approved by appropriate SLD30/SE or SLD45/SE Chiefs of Safety or their designated representatives. Select Status   
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ATTACHMENT 4  ACCEPTABLE RISK CRITERIA  I    

 INTRODUCTION  I    

Per NPR 7120.5, NASA Space Flight Program and Project Management Processes and Requirements, the payload project will 

implement the NASA continuous risk management process and develop a stand-alone Risk Management Plan that includes 

the content required by NPR 8000.4, Risk Management Procedural Requirements.  The payload project shall follow KSCôs 

Safety and Mission Assurance Launch Services Division Risk Management System for risks impacting NASA KSC or KSC 

contracted facilities and shall apply USSF 91-710 for risks impacting Space Force Ranges. 

Note: See Volume 1 Chapter 3 of this document and NASA Payload Safety Hazard Report NF 1825 for additional guidance. 

Select Status 
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ATTACHMENT 5  PAYLOAD  SAFETY INTRODUCTION BRIEFING  I    

 INTRODUCTION  I    

A5.1.1.  Purpose.  To identify the information to be presented at the Payload Safety Introduction Briefing (PSIB). I    

A5.1.2.  Content.  This attachment lists and describes the information to be presented at the PSIB. I    

 PAYLOAD SAFETY INTRODUCTION BRIEFING  (PSIB) I    

A5.2.1.  The Payload Safety Introduction Briefing (PSIB) is normally the first formal meeting of the PSWG.  PSIB presenters 

typically include the payload project, PSWG Chairperson, Range Safety, Launch Site Integration Manager (or equivalent), 

and other members of the PSWG as needed.  The payload project is expected to provide the following information to a level 

of detail that is based on information availability and is consistent with the complexity of the mission, the maturity of the 

conceptual design, and the launch vehicle and launch site location. 

Select Status 

  

A5.2.1.1.  Overview of the System Safety Plan as defined by the project's DRAFT System Safety Plan (see Volume 3, 

paragraph 4.1.1.). 
Select Status 

  

A5.2.1.2.  Identification of organizational roles and responsibilities. Select Status   

A5.2.1.3.  Description of payload, instruments, and anticipated ground support equipment. Select Status   

A5.2.1.4.  Description of the flight path in terms of azimuth and trajectory.  Identification and description of planned return-

to-earth payload recovery or sample return activities and support if applicable. 
Select Status 

  

A5.2.1.5.  Identification of potential mission-unique ground support equipment required for pad operations. Select Status   

A5.2.1.6.  Identification and a preliminary assessment of potential hazards associated with payload and payload to launch 

vehicle integration, multiple payloads from the same or other projects, and ground systems documented in a preliminary hazard 

list. 

Select Status 

  

A5.2.1.7.  Overview of the project's requirements tailoring process and planned activities for tailoring NASA-STD-8719.24 

Annex, identifying any known critical concerns to be addressed during the tailoring process. 
Select Status 

  

A5.2.1.8.  Identification of non-applicable chapters and sections using the NASA-STD-8719.24 Annex Table of Contents, 

Volume 3 and Volume 6, as they relate to payload systems, instruments, operations and hazards known to date. 

Note: A NASA-STD-8719.24 Annex Table of Contents Form is provided on Payload Safety Program website at 

https://kscsma.ksc.nasa.gov/PayloadSafety under the ñFormsò button. 

Select Status 

  

A5.2.1.9.  A list of any known tailoring issues, previously approved noncompliances (i.e., waivers, ELS), and previously 

approved alternative approaches. 
Select Status 

  

https://kscsma.ksc.nasa.gov/PayloadSafety
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A5.2.1.10.  Any potential hazardous failure modes, failure probability, and performance characteristics of the payload during 

ground operations. 
Select Status 

  

A5.2.1.11.  Identification of planned studies and analyses that support safety requirements, including scheduled completion. Select Status   

A5.2.1.12.  Description of processing flow and anticipated schedule, integrated with major project milestones. Select Status   

A5.2.1.13.  Identification of facility requirements, including launch complex, hazardous assembly and checkout areas, and 

ordnance and propellant storage requirements. 
Select Status 

  

A5.2.1.14.  Identification and discussion of potential contingency operations, for example, depressurization, propellant offload, 

and accessibility after fairing installation. 
Select Status 

  

A5.2.1.15.  Recommendations for future safety Technical Interchange Meetings, reviews, working groups, subject matter 

expert support, resolution of unmet requirements, Design Reviews, and other topics as deemed necessary. 
Select Status 

  

A5.2.2.  The PSWG Chairperson, in conjunction with Range Safety, presents an overview of the payload safety review process 

including PSWG membership activities, safety review milestones, and deliverables.  Additionally, the payload project is 

reminded to follow NPR 8621.1 NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and 

Recordkeeping for mishaps, close calls and contingencies. 

Note:  Mishap and close call reporting, investigating, and record keeping as well as contingency preparedness and planning 

fall under the NASA Program Manager for Mishap Investigations and the various programs and projects in accordance 

with NPR 8621.1 and are not under the purview of the NASA Payload Safety Program. 

Select Status 

  

A5.2.3.  The Launch Site Integration Manager (or equivalent), as the payload projectôs liaison at the launch site, typically 

provides an overview covering their coordination efforts and support for the payload at the processing facility. 
Select Status 
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 INTRODUCTION  I  
  

 General I    

1.1.1.  All NASA Payload projects are subject to the requirements of this volume to ensure safety by design, testing, 

inspection, and hazard analysis.    
I  

  

 Organization of the Volume I    

1.2.1.  Main Chapters.  The main chapters of this volume include common requirements for all payloads.  Appendices 

include additional requirements to supplement the main chapters. 
I  

  

1.2.2.  Open Text.  The open text contains the actual mandatory performance-based requirements.  The only tailoring 

expected for these requirements would be the deletion of non-applicable requirements.  For example, solid rocket motor 

performance requirements would be deleted for payloads that do not use solid rocket motors. 

I  

  

1.2.3.  Bordered Paragraphs: I    

1.2.3.1.  Bordered paragraphs are non-mandatory and are used to identify some of the potential detailed technical 

solutions that meet the performance requirements.  In addition, the bordered paragraphs contain lessons learned from 

previous applications of the performance requirement, where a certain design may have been found successful, or have 

been tried and failed to meet the requirement.  These technical solutions are provided for the following reasons: 

I  

  

1.2.3.1.1.  To aid the tailoring process between the PSWG and payload projects in evaluating a potential system against 

all the performance requirements. 
I  

  

1.2.3.1.2.  To aid the PSWG and payload projects in implementing lessons learned. I    

1.2.3.1.3.  To provide benchmarks that demonstrate what the PSWG in conjunction with Range Safety considers an 

acceptable technical solution/ implementation of the performance requirement and to help convey the level of safety 

the performance requirement is intended to achieve. 

I  

  

1.2.3.2.  The technical solutions in the bordered paragraphs may be adopted into the tailored version of the requirements 

for a specific program when the payload project intends to use that solution to meet the performance requirement.  At 

this point, they become mandatory requirements to obtain PSWG and Range Safety approval.  This process is done to: 

I  

  

1.2.3.2.1.  Provide an appropriate level of detail necessary for contractual efforts and to promote efficiency in the design 

process. 
I  

  

1.2.3.2.2.  Avoid contractual misunderstandings that experience has shown often occur if an appropriate level of detail 

is not agreed to.  The level of detail in the bordered paragraphs is necessary to avoid costly out-of-scope contractual 

changes and to prevent inadvertently overlooking a critical technical requirement. 

I  
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1.2.3.3.  The payload project always has the option to propose alternatives to the bordered paragraph solutions. Payload 

project proposed solutions shall be evaluated against requirements in this manual. Payload project proposed alternative 

solutions shall achieve an Equivalent Level of Safety and be approved by the PSWG and Range Safety.  After meeting 

these two requirements, the Range User proposed solutions become part of the tailored requirements for that specific 

program. 

I  

  

1.2.3.4.  The PSWG and Range Safety shall determine whether payload project proposed detailed technical solutions 

meet the intent of the requirements contained in this publication. 
Select Status 
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 RESPONSIBILITIES AND AUTHORITIES  I  
  

 Payload Safety Working Group (PSWG) I    

2.1.1.  A unique PSWG is established for each NASA payload project.  The PSWG consists of safety engineers and 

personnel from the NASA payload project (NASA and contractor), launch services provider contractor organization 

(NASA Kennedy Space Center Launch Services SMA for projects using NASA Launch Services Program), launch site 

range safety, the launch services provider contractor organization, the payload processing facility safety representative, 

the payload or sample recovery organization (as needed), subject matter experts and others as needed, and with 

participation from the Launch Site Integration Manager (LSIM) as required. The PSWG proactively works with the 

project to identify potential hazards and safety issues and advises on strategies for early abatement, mitigation, or 

resolution.  The PSWG is responsible for the review and approval of the safety deliverables required by this document.  

Specific responsibilities of the PSWG include review and approval of documents such as project specific tailored NASA 

Payload Safety Requirements document, the Safety Data Packages (SDPs)/Missile System Prelaunch Safety Packages 

(MSPSPs), System Safety Plans (SSPs), test plans, test reports, and other documents as specified in this standard.  

PSWG activities typically conclude with the signing of the Certificate of Payload Safety Compliance.  If there are any 

open action items, the payload project will provide the appropriate local safety authorities and mission officials with 

updates and complete the Safety Verification Tracking Log (SVTL).  Test and operational procedures are approved by 

the local safety authority responsible for ensuring safety in the area where the test or operation is to take place.  

Select Status 

  

2.1.2.  During the review and approval process, the PSWG in coordination with Range Safety and the payload project 

shall ensure timely coordination with other authorities as appropriate.  Other authorities include, but are not limited to, 

Radiation Protection Officer (RPO)/Radiation Safety Officer (RSO), Occupational Health, Bioenvironmental 

Engineering, Civil Engineering, Environmental Planning, Explosive Ordnance Disposal, and the Fire Department. 

Select Status 

  

 Payload Project Responsibilities I    

Payload projects are responsible for establishing and maintaining a system safety plan in accordance with Volume 1, 

Attachment A1.2 of this publication, and the design, inspection, and testing of all hazardous and safety critical payloads 

and payload-related ground support equipment, systems, subsystems, and materials to be used at the payload processing 

facility and launch site area in accordance with the requirements of this volume and NPR 8715.7.  These responsibilities 

include the following: 

Select Status 

  

2.2.1.  Timely submission of an SSP. Select Status   

2.2.2.  Timely submission of hazard analyses. Select Status   

2.2.3.  Timely submission of all required SDPs/MSPSPs including Hazard Reports. Select Status   

2.2.4.  Timely submission of all SDPs associated Test Plans and Test Reports. Select Status   

2.2.5.  Coordinating with and supporting local safety authorities in carrying out tasks necessary for approval of design, 

inspection, and testing. 
Select Status 
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2.2.6.  Timely submission of safety data deliverables per NPR 8715.7 and this document. Select Status   
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 GENERAL DESIGN POLICY  I  
  

 General I    

3.1.1.  All systems shall be designed to tolerate a minimum number of credible failures, based on the degree of fault 

tolerance required. 
Select Status 

  

3.1.2.  The number of designed inhibits required to prevent an overall system failure or mishap is based on the failure 

or mishap result.  Specific inhibit requirements are addressed in the design criteria for each of the systems addressed in 

this volume. 

Select Status 

  

It is the payload projectôs responsibility (with support as needed from the launch services provider) to provide 

relevant analysis or data to the PSWG to characterize system failure or mishap results when determining the 

proper number of inhibits. 
I  

  

 Systems Without Specific Design Criteria I    

Those systems that do not have specific design criteria or systems not addressed in this volume shall be designed to 

the following general criteria: 
Select Status 

  

3.2.1.  If a system failure may lead to a catastrophic hazard, the system shall have no less than three inhibits (dual failure 

tolerant). 
Select Status 

  

3.2.2.  If a system failure may lead to a critical hazard, the system shall have no less than two inhibits (single failure 

tolerant). 
Select Status 

  

3.2.3.  If a system failure may lead to a marginal hazard, the system shall have a single inhibit (no failure tolerant). Select Status   

3.2.5.  Systems shall be able to be brought to a safe state with the loss of an inhibit. Select Status   

3.2.6.  Independent and Verifiable Inhibits.   Select Status   

3.2.6.1.  Each design inhibit shall be independent of any other inhibit (i.e., loss or removal of one inhibit shall not result 

in the loss or removal of any other inhibit).  Additionally, control of inhibits shall also be independent. 
Select Status 

  

3.2.6.2.  Each design inhibit shall be verifiable after installation or through a process of pre-installation testing and 

implementation of written procedures that ensure the integrity of the inhibit during and after installation. 
Select Status 

  

3.2.6.3  Two or more design inhibits that protect against a specific failure shall have design and/or implementation 

differences between them to protect against a common cause failure of the inhibits.  Inhibits are not considered 

independent if a single failure can negate more than one inhibit. 

Select Status 

  

3.2.7.  Design inhibits shall consist of electrical and/or mechanical hardware. Select Status   
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3.2.8.  Operator controls shall not be considered a design inhibit.  Operator controls are considered a control of an 

inhibit. This includes software controls. 
Select Status 
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 DOCUMENTATION REQUIREMENTS  I  
  

 System Safety Plan and Hazard Analyses I    

4.1.1.  Documentation requirements and submittal timeframes are provided in NPR 8715.7 and this publication.  A 

preliminary System Safety Plan (SSP) shall be developed in accordance with Volume 1, Attachment A1.2 of this 

publication and shall be provided at the Payload Safety Introduction Briefing (PSIB).  Additionally, a preliminary 

hazard list, a preliminary list of known tailoring issues, a Ground Operations Flow Overview, and a list of non-

applicable chapters and sections from the Table of Contents, Volume 3 and 6 sections (see Volume 1, Attachment A1.5) 

shall be provided at the PSIB. 

Select Status 

  

4.1.2.  The final SSP shall be developed in accordance with Volume 1, Attachment A1.2 of this publication and 

submitted to the PSWG no later than 30 days prior to the projectôs mission PDR timeframe. 

Note:  When necessary, changes to the final SSP may be made in coordination with the PSWG and Range Safety. 

Select Status 

  

4.1.3.  Preliminary Hazard analyses with Hazard Reports developed to date shall be developed and submitted to the 

PSWG no later than 30 days prior to the projectôs mission PDR timeframe for review and approval in accordance with 

Volume 1, Attachment A1.2 of this publication. 

Select Status 

  

4.1.3.2.  Final plan for resolution of all hazards identified in the hazard analyses shall be submitted to the PSWG no 

later than 90 days prior to payload shipment to the processing site for review and approval. All open hazard control 

verifications still requiring verifications shall be listed on a Safety Verification Tracking Log or equivalent (see Payload 

Safety Program website at https://kscsma.ksc.nasa.gov/PayloadSafety under ñPayload Safety Formsò) until closed.  

After Safety Review III, Safety Verification Tracking Logs (SVTLs) shall be updated at least weekly and provided with 

the related Hazard Reports to the impacted local safety authorities. 

Select Status 

  

4.1.3.3.  SSPs and hazard analyses shall comply with this publication and the intent of MIL-STD-882, Department of 

Defense Standard Practice for System Safety, data requirements or commercial equivalent for commercial FAA-

licensed programs.  Hazard Reports shall be prepared on NF 1825 NASA Payload Safety Hazard Report Form found 

on the Payload Safety Programôs website at https://kscsma.ksc.nasa.gov/PayloadSafety under ñPayload Safety Formsò 

or an equivalent form that contains all information required on NF 1825. 

Select Status 

  

 Safety Data Package (SDP)/MISSILE SYSTEM PRELAUNCH SAFETY 

PACKAGE  (MSPSP) 
I  

  

4.2.1.  SDP Submittal, Review, and Approval Process: Select Status   

4.2.1.1.  Payload projects shall submit an SDP for each project to the PSWG in accordance with NPR 8715.7 and this 

publication. 
Select Status 

  

The NASA SDP is equivalent to the USSF 91-710 Missile System Prelaunch Safety Package (MSPSP). I  
  

https://kscsma.ksc.nasa.gov/PayloadSafety
https://kscsma.ksc.nasa.gov/PayloadSafety
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4.2.2.  SDP Preparation. An SDP shall be developed in three phases, SDP I, SDP II, and SDP III corresponding to 

Safety Review I, II, and III.  The level of technical detail for each phase shall be commensurate with the level of project 

detail available.  SDPs shall be developed in accordance with Attachment A1 of this volume. 

Select Status 

  

 SDP Associated Test Plans and Test Results I    

4.3.1.  Test plans shall be identified and summarized in the SDP.   Plans for any tests requested for review by the PSWG 

and Range Safety shall be submitted to the PSWG before the intended use and allowing adequate time for review and 

approval.   

Select Status 

  

4.3.2.  Test plans submitted for approval to the PSWG and Range Safety are required to be approved before test 

performance.  Test plans, test reports and test operating procedures for hazardous operations must be approved by the 

local safety authority responsible for the area where the tests are to take place.  Disapproved test plans shall be 

resubmitted. 

Select Status 

  

4.3.3.  Test reports shall be submitted at least 45 calendar days before intended system use. Select Status   

4.3.4.  PSWG, Range Safety, and appropriate local safety authorities shall review, comment, and approve test reports 

within 10 calendar days of receipt.  Disapproved test reports shall be resubmitted.  An approved test report is required 

before system use. 

Select Status 

  

 Nondestructive Examination Plans I    

4.4.1.  Nondestructive examination (NDE) inspections for fracture control shall be performed in accordance with 

NASA-STD-5009 Nondestructive Evaluation Requirements for Fracture Critical Metallic Components and meet the 

intent of MIL-HDBK-6870 Inspection Program Requirements Nondestructive for Aircraft and Missile materials and 

Parts.  Unless otherwise specified in a separate part of this document that addresses a particular class of system or 

equipment, an NDE plan shall include the following: 

Select Status 

  

4.4.1.1.  NDE technique and acceptance criteria to be used on each single failure point (SFP) component or SFP weld 

after initial proof and periodic load tests.   NDE shall be performed in accordance with procedures and by qualified and 

certified preapproved personnel in accordance with written practices meeting the requirements contained in American 

Society for Nondestructive Testing (ASNT) SNT-TC-1A Recommended Practices for Personnel Qualifications and 

Certification in Nondestructive Testing. 

Select Status 

  

4.4.1.2.  Detailed engineering rationale for each technique and acceptance criteria. Select Status   

Detailed engineering rationale may include manufacturer stated requirements/recommendations or recognized industry 

standards such as ANSI and ASME. 
I  

  

4.4.1.3.  A determination of whether the equipment is dedicated to only one function or whether it is multipurpose. Select Status   

4.4.1.4.  The environment and/or conditions under which the equipment will be used and stored. Select Status   
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4.4.1.5.  The existence of any SFP component and weld materials susceptible to stress corrosion. Select Status   

4.4.1.6.  Corrosion protection and maintenance plans. Select Status   

4.4.2.  Unless otherwise specified in a separate part of this document that addresses a particular class of system or 

equipment, the NDE plan shall be submitted to the PSWG and Range Safety for review and approval as soon as 

developed and no later than 30 days prior to the project Safety Review I meeting at projectôs mission PDR, unless 

otherwise agreed to by the PSWG. 

Select Status 

  



Annex to NASA-STD-8719.24B                                                     Payload Project Name                                                                             Rev: Basic  
           

I ï Information/Title  N/A ï Not Applicable C ï Compliant T ï Tailored NC ï Noncompliant 

Page 63 of 464 

VOLUME 3:  PAYLOADS AND GROUND SYSTEMS REQUIREMENTS STATUS TAILORED TEXT  
RATIONALE/ 

COMMENTS  

  PAD SAFETY CONSOLE DESIGN I   
 

Pad safety console design requirements are specified in AFSPCMAN 91-710, Volume 3, Chapter 5, Pad Safety 

Console. 
I   
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  CHAPTER 6 MATERIAL HANDLING EQUIPMENT, CRANES, HOIST 

AND PERSONNEL WORK PLATFORMS.  
I  

 
 

 Overview I   
 

6.1.1. This chapter is divided into three major types of equipment:  Material Handling Equipment (MHE), cranes and 

hoists, and Personnel Work Platforms.  If the payload project is providing a crane or hoist for payload processing use, 

then AFSPCMAN 91-710, Section 6.2 shall be tailored into this document, as applicable. 

Select Status 
 

 

6.1.2. MHE is comprised of below-the-hook lifting devices (BTHLD), handling structures, support structures, slings, 

load positioning (e.g., Hydra Set ®) and load indicating devices (LID), lifting assemblies, and rigging hardware. 

Slings, BTHLDs, lifting assemblies, rigging hardware, and LIDs are governed by industry standards (e.g., 

Occupational Safety and Health Administration [OSHA], ASME). Handling structures, support structures, and LPDs 

are governed by accepted engineering practices and requirements of this Chapter. Data requirements are provided in 

Attachment 2 of this volume. These requirements are applicable to new or modified MHE. The requirements are also 

applicable to permanent or short-term use MHE and apply whether the equipment is owned, rented, or leased by the 

government, contractors, or commercial operators. Periodic/recurring test and inspection requirements are found in 

Volume 6, 6.1.8. 

Select Status 

 
 

6.1.3. Periodic load test intervals may be extended by no more than 90 days from the original lifting device expiration 

date due to programmatic or institutional needs, subject to the center LDEM, PSWG and Range approval. To extend 

the periodic load test interval, the following conditions shall be met:  a. The payload project provides documented 

rationale to the LDEM, PSWG and Range Safety, and b. The LDEM, PSWG and Range Safety determines there is no 

increase in risk. 

Select Status 

 
 

 Material Handling Equipment (MHE)  I   
 

The design and initial test requirements for MHE used at the payload processing facility and launch site area for 

handling (lifting, supporting, or manipulating) critical and non-critical hardware are included below. 
Select Status  

 

6.2.1.  MHE General Requirements: Select Status  
 

6.2.1.1.  MHE Requirements Validation: Select Status  
 

6.2.1.1.1. The Range User shall validate the requirements by providing a Compliance Check List in accordance with 

Attachment 1, A1.3. 
Select Status  

 

6.2.1.1.2.  The payload project certifies the design is in accordance with the requirements, provides documentation 

verifying compliance through Safety Data Package submittal or reference documents, and maintains all MHE under a 

documented configuration management system. Operation, testing, inspection, and maintenance of slings shall be in 

accordance with manufacturer recommendations, this standard, NASA-STD-8719.9, and OSHA. 

Select Status 
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6.2.1.1.3.  Supporting data for leased and/or commercial-off-the-shelf (COTS) equipment shall include the following 

information: 
Select Status  

 

6.2.1.1.3.1.  COTS name, description, model number, and part number. Select Status  
 

6.2.1.1.3.2.  Rated capacity (allowable working load). Select Status  
 

6.2.1.1.3.3.  Certifications of compliance with industry consensus standards from a Nationally Recognized Testing 

Laboratory (NRTL), manufacturer, or other qualified organization. 
Select Status  

 

6.2.1.1.3.4. MHE shall have documented traceability of material, manufacturer, and acceptance testing to required 

codes and standards (e.g., OSHA, ASME). 
Select Status  

 

6.2.1.1.3.5.  Applicable operating and maintenance (O&M) information, data, and/or manuals. Select Status  
 

6.2.1.2.  MHE Single Fault Tolerance: I   
 

6.2.1.2.1.  Critical MHE shall be designed without single failure points (SFPs). Select Status  
 

6.2.1.2.2.  Exceptions shall be identified, justified, and submitted to the PSWG for Range Safety and PSWG approval.  

Supporting data shall include the following information: (See also Attachment 1, A1.2.5.6 of this volume.) 
Select Status  

 

6.2.1.2.2.1.  A list of all identified SFPs. Select Status  
 

6.2.1.2.2.2.  Risk assessment. Select Status  
 

6.2.1.2.2.3.  Risk mitigation considerations and inhibits. Select Status  
 

6.2.1.2.2.4.  A map of SFP locations (for example, weld map, system components). Select Status  
 

6.2.1.2.2.5.  Inspection and NDE requirements. Select Status  
 

6.2.1.2.3.  SFP components and welds shall be accessible for nondestructive inspection, maintenance, and repair. Select Status  
 

6.2.1.3.  MHE Inspection and Test Requirements: I   
 

6.2.1.3.1.  MHE Test Weights and Load Test Devices: I   
 

6.2.1.3.1.1.  Load tests shall be conducted with certified weights and/or certified weight fixtures. Select Status  
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6.2.1.3.1.2.  These weights shall be identified and permanently and clearly marked with the total weight and owner or 

agency identification number. 
Select Status  

 

An example of marking requirements for test weights can be found in KSC-DE-512-SM, Ground Systems 

Development Standard 
I  

 
 

6.2.1.3.1.3.  Reinforcing steel (rebar) shall not be used for lift points. Select Status   

6.2.1.3.1.4.  Calibrated load devices such as dynamometers may be used to test slings and other lifting devices except 

cranes and hoists. 
Select Status 

  

6.2.1.3.1.5.  Requirements for Fabrication of New Test Weights and Weight Fixtures. I    

6.2.1.3.1.5.1. Weight fixtures shall be designed, and load tested in accordance with requirements contained in 6.2.3.1. Select Status   

6.2.1.3.1.5.2. Weight fixtures shall be designed so that the loaded fixture center of gravity is centered below the crane 

hook for all required weight combinations. 
Select Status 

  

6.2.1.3.1.5.3. Lifting lugs shall be provided if required to enable handling of empty test weight fixtures. Select Status   

Table 6.1. Attachment Point Preferences. I    

A single crane hook attachment points on the fixture (e.g., a screw operated pin) is preferable to multiple 

attachment points that require use of slings. 
I  

  

6.2.1.3.1.5.4. Weight interlocking features shall be provided on both the weight fixture and the weights to help 

prevent sliding of weights and to help even stacking. 
Select Status 

  

6.2.1.3.1.5.5. Weight lifting lugs shall be proof tested to 125% of the total weight before initial weight use. Select Status   

6.2.1.3.2.  MHE Non Destructive Evaluation (NDE): I    

6.2.1.3.2.1.  NDE plans shall be developed for MHE used to handle critical systems and equipment and MHE 

containing SFPs. Surface inspections and volumetric inspections shall be performed on all MHE per PSWG and 

Range Safety approved NDE plan after load tests.   

Select Status 

  

6.2.1.3.2.2.  The NDE plan shall include detailed methodology, acceptance criteria, frequency of inspection, and a 

clear schematic showing the exact location of the items to be inspected.  For details of the NDE plan, see 4.4 of this 

volume. 

Select Status 

  

6.2.1.3.2.3.  NDE shall be performed by qualified and certified personnel in accordance with written practices 

meeting the requirements contained in American Society for Nondestructive Testing (ASNT) SNT-TC-1A 

Recommended Practice for Personnel Qualifications and Certification in Nondestructive Testing. 

Select Status 
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6.2.1.4.  MHE Marking and Tagging Requirements: I    

6.2.1.4.1.  Marking Requirements.  All equipment (new and modified) shall be permanently marked in accordance 

with applicable ASME B30 series standards, codes, and standards and have a permanently attached identification tag 

with the following information: 

Select Status 

  

6.2.1.4.1.1.  Manufacturer. Select Status   

6.2.1.4.1.2.  Part number. Select Status   

6.2.1.4.1.3.  Serial number. Select Status   

6.2.1.4.1.4.  Date of manufacture or initial acceptance. Select Status   

6.2.1.4.1.5.  Rated capacity. Select Status   

6.2.1.4.1.6.  Weights of the top assembly and separate subassemblies. Select Status   

6.2.1.4.1.7. Weight of bridge and trolley (cranes only). Select Status   

6.2.1.4.2.  Tagging Requirements: I    

6.2.1.4.2.1.  Systems/equipment requiring periodic testing shall be tagged and test data included in its data package. Select Status   

6.2.1.4.2.2.  The tags shall be of durable material, preferably corrosion resistant metal, properly secured with 

corrosion and abrasion resistant wire or string, and marked (stamped or etched) with the following minimum 

information: 

Select Status 

  

6.2.1.4.2.2.1.  Part number, serial number, or other unique identifier (reference designator). Select Status   

6.2.1.4.2.2.2.  Date of most recent certification/test. Select Status   

6.2.1.4.2.2.3.  Test load. Select Status   

6.2.1.4.2.2.4.  Date of next load test or certification as applicable. Select Status   

6.2.1.4.2.2.5.  Date of most recent NDE (if applicable). Select Status   

6.2.1.4.2.2.6.  Date of next NDE (if applicable). Select Status   

6.2.1.4.2.2.7.  A quality assurance or quality control indication certifying the data on the tag. Select Status   

6.2.1.4.2.3.  The tags shall be accessible for inspection. Select Status   

6.2.1.4.2.4.  If a lifting assembly is disassembled for testing or inspection, each component and subassembly shall be 

individually tagged with the reference designator; for example, removal and separate storage of a shackle bolt from 

the shackle after the proof load. 

Select Status 
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Load-bearing components not traceable to a load test will invalidate the load test of the whole assembly. I  
  

Lifting equipment that has the necessary design features, maintenance/inspection, and test intervals to lift 

critical loads will be marked conspicuously so that the operator and assurance personnel can distinguish 

that the equipment (unless a permanent part of lifting device) is qualified for critical lifts. 

I  

  

6.2.1.4.2.4.1.  The PSWG and Range Safety will accept the tethering of the shackle pin to the associated shackle as a 

method of validating the proofed assembly.  This is a substitute to tagging the pin individually.  The methods above 

apply for shackle/ shackle pin verification as a proofed assembly.  Tethering requirements in accordance with 

paragraph 5.2.6, are always applicable in the prevention of a dropped object hazard. 

Select Status 

  

6.2.1.5.  All MHE designs shall include a center-of-gravity analysis to ensure that the MHE/GSE/Flight Hardware 

does not tip, fall, slide, or allow any sudden load shift. 
Select Status 

  

6.2.2.  Slings: I    

A sling is a flexible lifting assembly used between the load and hoisting device hook, including one or 

multiple lengths of wire rope, synthetic fiber materials, or steel chains made into forms for handling loads. 

Slings sometimes incorporating hooks and associated attachment rigging hardware such as shackles, D-

rings, turnbuckles, and eyebolts used to lift, lower, and position a load. Common types of slings include 

wire rope slings, synthetic round slings, metal mesh slings, synthetic web slings, and chain slings. Rigging 

hardware are components used to lift, lower, and position a load and are typically used in combination with 

slings and below-the-hook lifting devices (BTHLD). Common types include shackles, links, rings, swivels, 

turnbuckles, eyebolts, hoist rings, wire rope clips, wedge sockets, and rigging blocks. Although slings and 

BTHLDs may use rigging hardware as part of their assembly, each of these three, slings, BTHLDs, and 

rigging hardware, follow this standard, NASA-STD-8719.9, and OSHA (slings only), and is addressed by a 

different ASME B30 series standard (i.e., ASME B30.9 for Slings, ASME B30.20 for BTHLDs, and ASME 

B30.26 for Rigging Hardware). A ñstructural slingò is a rigid or semi-rigid fixture used between the actual 

object being lifted and the lifting device like lifting beams or spreader bars. ñStructural slingsò are 

considered a BTHLD per ASME B30 series standards (ASME B30.20) (See 6.2.3 below). 

I  

  

6.2.2.1.  Sling Design Standards and Requirements: I    

6.2.2.1.1.  Slings shall be designed and manufactured in accordance with, NASA-STD-8719.9, American Society of 

Mechanical Engineers (ASME) B30.9, Slings, and 29 CFR 1910.184, Slings.  Sling design shall maintain the 

minimum design factors listed in Table 6-1. 

Select Status 

  

6.2.2.1.2.  Carbon steel or wrought iron chain slings shall not be used. Select Status   

6.2.2.1.3.  Wire rope slings shall be formed with swaged or zinc-poured sockets or spliced eyes. Select Status   
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6.2.2.1.4.  Wire rope clips or knots shall not be used to form wire rope slings. Select Status   

6.2.2.1.5.  All synthetic slings shall be designed with an ultimate factor of safety of 5 or higher. Select Status   

6.2.2.1.6.  Natural fiber rope or natural fiber web slings shall not be used. Select Status   

6.2.2.1.7.  Rotation resistant rope shall not be used for fabricating slings. Select Status   

6.2.2.2.  Sling Inspection and Test Requirements: I    

6.2.2.2.1.  Before their first operational use at the payload processing facility and launch site area, and following 

modifications or repairs, slings and rigging hardware shall be inspected and Proof Load tested to 200% of their rated 

load in accordance V3, Table 6.1.  NDE shall be performed in accordance with paragraph 6.2.1.3.2. MHE NDE. 

Select Status 

  

6.2.2.2.2.  For slings used to support critical operations, volumetric and surface NDE testing shall be performed on all 

sling assembly SFP components, such as pins, bolts, shackles, and links after the proof load test IAW the PSWG and 

Range Safety approved NDE plan in accordance with paragraph 4.4 of this volume. 

Select Status 

  

Note: Slings and rigging hardware designated as non-load test slings or rigging hardware by the lifting 

device ownerôs qualified person and approved as such by the PSWG, Range Safety, and the payload 

Centerôs LDEM in accordance with NASA-STD-8719.9 are exempt from periodic testing (see 6.1.3).  

Slings, rigging hardware, and BTHLDs may be designated as non-load test slings/rigging 

hardware/BTHLDs due to considerations such as usage, inspection and testing history, and potential for 

test-induced damage, subject to PSWG, Range Safety, and payload Centerôs LDEM approval.  Non-load 

test slings/rigging hardware/BTHLDs are not subject to periodic load testing requirements. 

I  
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Table 6-1:  Slings, Rigging Hardware, and BTHLDs Design Minimum Requirements 

 

Equipment 
Design Load 

Safety Factor1 

Proof Load 

Test Factor4 

Periodic Load 

Test Factors3 

Alloy Steel Chain Slings 5 2.0 1.0 

Wire Rope Slings 5 2.0 1.0 

Metal Mesh Slings 5 2.0 1.0 

Synthetic Web Slings 5 2.0 1.0 

Linear Fiber Slings 5 2.0 1.0 

Structural Slings and 

BTHLDs 

Lesser of 3 times yield 

or 5 times ultimate 
1.252 1.0 

Rigging Hardware 

(Shackles, D-rings, 

Turnbuckles, Eye 

Bolts, Lifting Lugs, 

Safety Hoist Rings, etc.)5 

5 2.0 1.0 

Table 6-1:  Slings, Rigging Hardware, and BTHLDs Design Minimum Requirements (Continued) 

1.  Design factor based on ultimate material strength, except for structural slings. 

2.  Unless otherwise specified by design, due to material characteristics, geometry, design factors, etc., but in any case, at least 125 percent of the slings rated capacity. 

3.  Based on manufacturerôs rated load. Not applicable to non-load test slings, rigging hardware, or BTHLDs. 

4.  Proof load test shall be performed only by manufacturer or an equivalent entity approved by the PSWG, Range Safety, and the payload Centerôs LDEM.  If the sling is fabricated of components from different 

sources (COTS or unique in-house manufactured parts) the manufacturer is the entity that fabricates the entire sling. 

¶ Note 1:  Equivalent entity is an organization capable of testing in accordance with the manufacturerôs procedure, and with sufficient knowledge and experience with design and properties of the lifting 

device in question to understand when a test might be harmful or otherwise inappropriate for that lifting device, and knowledgeable of required points of inspection. 

¶ Note 2:  Periodic load test shall be accomplished within 1 year prior to use unless sling, rigging hardware, or BTHLD is designated as a non-load test sling, rigging hardware, or BTHLD. Safety factor is 

defined as the ratio of a load that predicts a failure to a rated load. A 3:1 safety factor against the worst case failure mode that will result in local yielding is acceptable. 

5.  Shackles, D-rings, turnbuckles, eye bolts, lifting lugs , safety hoist rings, etc. are considered rigging hardware are typically used with slings and BTHLDs, and may be tested as part of the sling assembly, 

individually, or both, as dictated by worst case stress and stability considerations per NASA-STD-8719.9, Lifting Standard 

 

6.2.2.2.3   Synthetic round slings with internal cores shall be inspected prior to first use at the payload processing facility 

and launch site area to detect damaged internal core (e.g., hand-over-hand tactile inspection; fiber-optic light 

transmission) that may not be evident from visual inspection of the external surface.   

Select Status 

  

6.2.3.  Below-the-Hook Lifting Devices (BTHLDs): I    



Annex to NASA-STD-8719.24B                                                     Payload Project Name                                                                             Rev: Basic  
           

I ï Information/Title  N/A ï Not Applicable C ï Compliant T ï Tailored NC ï Noncompliant 

Page 71 of 464 

VOLUME 3:  PAYLOADS AND GROUND SYSTEMS REQUIREMENTS STATUS TAILORED TEXT  
RATIONALE/ 

COMMENTS  

A BTHLD are all structural and mechanical lifting devices and equipment, except for slings, LPDs, and load 

cells, used to connect a crane/hoist hook and a load being lifted, including lifting beams (and arms) and 

attachment hardware such as bolts and pins (lifting assemblies). See 6.2.2 above for slings and rigging 

hardware requirements. Standards for BTHLDs are covered by ASME B30.20, Below-the Hook Lifting 

Devices, but the device may contain components such as slings, hooks, and rigging hardware addressed by 

other ASME B30 series standards (Safety Standard for Cableways, Cranes, Derricks, Hoist, Hooks, Jacks, 

and Slings) or other standards. 

I  

  

6.2.3.1.  BTHLD Design Standards and Requirements: Select Status   

6.2.3.1.1.  BTHLDs shall be designed by a structural engineer and manufactured to the specified rated loads and load 

geometry of Design Category B (with a minimum yield safety factor of 3) in accordance with ASME BTH-1, Design 

of Below-the-Hook Lifting Devices, and ASME B30.20. A structural analysis that qualifies the unit for 125 percent 

initial Proof Load test, and an NDE plan, shall be submitted to the PSWG, Range Safety, and the LDEM for review 

and approval.  See Table 6-1 for Proof Load Test Factors. 

Select Status 

  

6.2.3.1.2.  Material used in the construction of BTHLDs shall exhibit a ductile failure mode (for example, ultimate 

strain not less than 20 percent elongation).  The intent is to have advanced warning of an upcoming failure via visually 

detectable deformation of structural components.  

Select Status 

  

6.2.3.2.  BTHLD Inspection and Test Requirements: Select Status   

6.2.3.2.1.  Before their first operational use by the project at the payload processing facility and launch site area and 

following modifications or repairs, BTHLDs shall be inspected and Proof Load tested to 125% of the rated load in 

accordance with ASME B30.20 methodology and the PSWG and Range Safety approved NDE plan. The rated load 

shall not exceed 80% of the actual test load. If the BTHLD contains components such as slings and shackles, then these 

components shall be Proof Load tested individually to their respective proof load levels (200% of the rated load for 

slings and shackles) and the whole assembly then Proof Load tested to 125% of the rated load. 

Select Status 

  

6.2.3.2.2. For BTHLDs used to support critical operations, volumetric and surface NDE shall be performed on all SFP 

components and welds after the initial Proof Load test IAW a PSWG and Range Safety approved NDE plan. See 

paragraph 6.2.1.3.2. Material Handling Equipment Non Destructive Examination requirements.  

Select Status 

  

6.2.3.2.3. A BTHLD Periodic Load test shall be performed in accordance with V6, 6.1.8.2. Select Status   

6.2.3.2.4.  BTHLDs are the structural, mechanical, and electrical components used to lift, support, and position a load.  

Common BTHLDs include spreader bars, beam clamps, barrel lifters, and vacuum lifts and the associated slings, hooks, 

and other rigging hardware. Some BTHLDs are referred to as structural slings.  While slings and rigging may be part 

of a BTHLD, they are not, by themselves, considered BTHLDs. With the exception of slings, load leveling devices, 

e.g., Hydra Sets, and load cells, all structural and mechanical lifting devices and equipment used to connect a crane/hoist 

hook and a load being lifted are BTHLDs, including lifting beams (and arms) and attachment hardware like bolts and 

pins. See 6.2.2 above for slings and rigging hardware requirements. 

I  
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6.2.3.2.5   When BTHLDs are composed of more than one lifting device or rigging hardware component, the 

components shall be tested as an assembly, individually, or both, as dictated by worst case stress considerations.  When 

testing as an assembly, the load test value shall be based upon the rated load for the assembly. 

Select Status 

  

When BTHLDs are composed of more than one lifting device or rigging hardware component, the 

components shall be tested as an assembly, individually, or both, as dictated by worst case stress 

considerations.  When testing as an assembly, the load test value shall be based upon the rated load for the 

assembly. 

I  

  

When testing as individual components, rigging hardware periodic test intervals may be in accordance with 

the rigging hardware requirements of section 6.2.2.2, and individual BTHLDs and rigging hardware 

component load test values may be based upon the component rated load within the assembly rather than the 

individual component rated load. 

I  

  

6.2.4.  Handling Structures: I    

Handling structures are those structures used to handle and manipulate hardware or equipment, such as 

spin tables, equipment racks, and rotating devices. 
I  

  

6.2.4.1.  Handling Structure Design Standards and Requirements: I    

6.2.4.1.1.  Handling structures shall be designed with a yield factor of safety of 3 based on rated loads. Select Status   

6.2.4.1.2.  Handling structures whose failure would not result or propagate into a catastrophic event may be designed 

to a yield factor of safety of 2 based on limit loads. 
Select Status 

  

6.2.4.1.3.  Handling structures shall be designed to accommodate the worst case seismic load as specified by that 

locationôs building code and approving authorities. Handling structures at the WR shall be designed to accommodate 

the worst case seismic load in accordance with Chapter 17. 

Select Status 

  

6.2.4.1.4.  Material (including fittings and attachment hardware) used in the construction of handling structures shall 

exhibit a ductile failure mode (ultimate strain not less than 20 percent elongation).  The intent is to have advanced 

warning of an upcoming failure via visually detectable plastic deformation of structural components. Exceptions may 

be considered with PSWG and Range Safety approval, on a case-by-case basis. 

Select Status 

  

6.2.4.2.  Handling Structure Inspection and Test Requirements: I    

6.2.4.2.1.  Before their first operational use, all new, altered, modified or repaired handling structures shall be inspected 

in accordance with applicable industry methodology and the PSWG and Range Safety approved NDE plan and load 

tested to 150 percent of the rated load. 

Select Status 
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6.2.4.2.2.  Handling structures designed to a factor of safety less than 3, but greater than or equal to 2, shall be initially  

inspected and load tested to 125 percent of rated load. 
Select Status 

  

6.2.4.2.3.  For handling structures used to support critical operations, volumetric and surface NDE shall be performed 

on all SFP components and welds after the initial proof load test in accordance with PSWG and Range Safety approved 

NDE plan. 

Select Status 

  

6.2.5.  Support Structures: Support structures are those structures used to support hardware or equipment, such as 

support stands and fixed and portable launch support frames. 
I  

  

6.2.5.1.  Support Structure Design Standards and Requirements: I    

6.2.5.1.1.  Support structures shall be designed with a yield factor of safety of 3 based on rated loads. Select Status   

For large structures, requirements from American Institute of Steel Construction (AISC), American 

Society of Civil Engineers (ASCE) 7 and pertinent building codes may also be considered. 
I  

  

6.2.5.1.2.  Support structures whose failure would not result or propagate into a catastrophic event may be designed to 

a yield factor of safety of 2 based on rated loads. 
Select Status 

  

6.2.5.1.3.  Material (including fittings and attachment hardware) used in the construction of support structures shall 

exhibit a ductile failure mode (for example, ultimate strain not less than 20 percent elongation).  The intent is to have 

advanced warning of an upcoming failure via visually detectable deformation of structural components. Exceptions 

may be considered with PSWG and Range Safety approval, on a case-by-case basis. 

Select Status 

  

6.2.5.1.4.  Support structures whose materials of construction do not meet the ductile material failure criteria above 

shall be designed to an ultimate factor of safety of 5.  Also, the design analysis shall include a fracture mechanics 

analysis to show a service life cycle factor of safety of 100:1 and/or detailed NDE surface and/or volumetric 

requirements. 

Select Status 

  

6.2.5.1.5.  Portable ground support equipment, such as equipment racks, shall be designed not to tip when fully loaded 

and/or moved.  For heavy moveable support and handling equipment, lifting lugs and forklift handling, such as fork 

tubes, shall be incorporated to provide for safe handling. 

Select Status 

  

6.2.5.2.  Support Structure Inspection and Test Requirements: I    

6.2.5.2.1.  Before their first operational use, all new, altered, modified, or repaired support structures designed to a yield 

factor of safety of at least 3 shall be inspected and Proof Load tested to 150 percent of rated load in accordance with 

applicable industry methodology. A PSWG and Range Safety approved NDE plane shall be performed in accordance 

with paragraph 4.4 of this volume.  

Select Status 
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6.2.5.2.2.  Support structures designed to a factor of safety less than 3 but greater than or equal to 2 shall be inspected 

and Proof Load tested to 125 percent of rated load.  A PSWG and Range Safety approved NDE plane shall be performed 

in accordance with paragraph 4.4 of this volume. 

Select Status 

  

6.2.5.2.3.  Before every use, support structures shall be visually inspected in accordance with applicable industry 

methodology and the PSWG approved NDE plan.  Structures showing evidence of damage or rejectable criteria shall 

not be used in operations. 

Select Status 

  

6.2.5.2.4.  Support structures shall be periodically inspected, and rated load tested within four years of intended use in 

accordance with applicable industry methodology and the PSWG and Range Safety approved NDE plan to the same 

load level used in the initial testing. 

Select Status 

  

6.2.5.2.5.  For support structures used to support critical loads or that create critical hazards, volumetric and surface 

NDE shall be performed on all SFP components and welds after the initial proof load, inspected and load tested to the 

same level used in initial testing within one year of intended use in accordance with applicable industry methodology 

and the PSWG and Range Safety approved NDE plan. 

Select Status 

  

6.2.5.2.6.  Support structures fabricated (including fittings and attachment hardware) of  ductile materials at the 

operating environmental conditions may be exempted by the PSWG, Range Safety or local safety authorities from 

periodic load testing on a case-by-case basis. 

Select Status 

  

6.2.6.  Load Positioning Device (LPD) and Load Measuring/Indicating Devices (LID)  (e.g., Hydra Set ®) I    

Load positioning devices (LPD) are mechanical devices (e.g., Hydra Set ®), attached to a crane/hoist hook, 

and used to make fine adjustments to the load position during lifting operations. Load indicating devices 

(LID) are mechanical devices (e.g., load cells, dynamometers), attached to a crane/hoist hook, and used to 

measure the weight of the load being lifted. 

I  

  

6.2.6.1.  LPD and LID Design Standards and Requirements. LPD and LID design allows use for a range of loads, 

with a specification of not-to-exceed rating. These devices should be used within 20% to 80% range of their rated load 

capacity due to lower accuracy in the extreme low and high ranges of the rated load. 

Select Status 

  

6.2.6.1.1. LPD and LID design shall ensure that positive control is maintained at all times, and no actions are initiated 

or continued without the appropriate controls command being given. 
Select Status 

  

6.2.6.1.2. Failure of the LPD or LID shall not result in dropping or un-commanded movement of the suspended or 

supported load. 
Select Status 

  

6.2.6.1.3. LPD shall be designed with a minimum ultimate factor of safety of 5. Select Status   

6.2.6.1.4. LIDs shall be designed in accordance with ASME B30.26, Rigging Hardware. Select Status   
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6.2.6.1.5. A LPD and/or LID inspection plan, identifying all SFP and NDE requirements, methodology, and acceptance 

criteria, shall be submitted to the PSWG and Range Safety for review and approval. 
Select Status 

  

6.2.6.1.6. Operator Training. Hydra-Set operators shall be trained and certified. Select Status   

6.2.6.2.  LPD and LID  Inspection and Test Requirements: I    

6.2.6.2.1.  Before their first operational use, new, altered, repaired, or modified   and LIDs shall be inspected and load 

tested to 200 percent of rated load to verify controls and performance (for example, structural, mechanical, electrical).  

LPD and LIDs shall be load tested by the manufacturer or if authorized, in accordance with the manufacturer 

instructions to prevent system damage. 

Select Status 

  

6.2.6.2.2.  NDE shall be performed during inspection and test per the NDE plan. Select Status   

6.2.6.2.3.  For LPDs and LIDs used to support critical operations, volumetric and surface NDE shall be performed on 

all SFP components and welds after the initial proof load test IAW the PSWG and/or SLD 30/SE and SLD 45/SE 

approved NDE plan. 

Select Status 

  

6.2.6.2.4.  Before every use, LPDs and LIDs shall be visually inspected for proper function, loose hardware, excessive 

wear and contamination, corrosion, cracks, or damage, and hydraulic system deterioration.  Hydra-Sets or load cells 

showing evidence of damage or rejectable criteria shall not be used in operations. 

Select Status 

  

6.2.6.2.5.  LPDs and LIDs used to support critical lifts shall be inspected and load tested to 100 percent of the rated load 

within 1 year of intended use and calibrated in accordance with manufacturer instructions.  Load testing to 100 percent 

shall be performed in accordance with the manufacturer instructions to prevent system damage. 

Select Status 

  

6.2.6.2.6.  LPDs and LIDs used to support critical lifts shall undergo operational tests in conjunction with proof and 

periodic load tests and at least once per year.  The LPD shall be operated to approximately the mid-stroke position with 

a test load of 50 to 100 percent of the LPD rated capacity.  Using a dial indicator or equivalent, the load should not 

move up or down more than .005 inches in 5 minutes.  No hydraulic leaks, or structural damage or corrosion of the 

piston rod should be visible. 

Select Status 

  

6.2.7. Rigging Hardware. Rigging hardware consists of shackles, links, rings, swivels, turnbuckles, eyebolts, hoist 

rings, wire rope clips, wedge sockets, rigging blocks, etc., and may be components of BTHLDs. 
Select Status 

 
 

6.2.7.1. Rigging Hardware Design Standards and Requirements. All rigging hardware shall be designed, 

manufactured, handled, and stored in accordance with ASME B30.26. All hardware will be marked and identified 

accordingly. 

Select Status 

  

6.2.7.2. Rigging Hardware Inspection and Test Requirements. Select Status   

6.2.7.2.1. Before first use, all new, modified, or repaired rigging hardware shall be load tested to the proof loads 

specified in ASME B30.26 prior to initial use. 
Select Status 
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6.2.7.2.2. For rigging hardware used to support critical operations, volumetric and surface NDE shall be performed on 

all SFP components and welds after the initial proof load test IAW the SLD 30/SE and SLD 45/SE approved NDE plan. 

Any rigging hardware meeting removal criteria outlined in ASME B30.26 shall be removed from service. 

Select Status 

  

6.2.8.  MHE Data Requirements.  MHE initial and recurring data requirements shall be submitted in accordance with 

Attachment 1 of this volume, A1.2.4.6.2 and A1.2.5.6. MHE periodic/recurring data requirements shall be submitted 

in accordance with requirements in Volume 6. 

Select Status 

  

6.2.8.1. For MHE used in safety critical operations, provide initial proof load test plans and test results. Select Status   

6.2.8.2. Data Requirements Submission for Major Item MHE Designs. Unless otherwise agreed to by PSWG and 

Range Safety or otherwise stated in this Chapter, all design engineering documents pertaining to major MHE items, 

such as cranes, shall be submitted to the PSWG and Range Safety for review and approval 30 days prior to the following 

design review meetings: introductory; conceptual (30%); preliminary (60%); critical (90%); and final (100%). All 

design engineering drawings and specification packages shall have a space or block on the first drawing sheet reserved 

for the approval signature of the Range Safety reviewing official. All Review Item Discrepancies (RID) shall be 

addressed at each design review and resolved as soon as possible. 

Select Status 

  

 Removable, Extendible, and/or Hinged Personnel Work Platforms I    

  Requirements for the design, inspection, and test of personnel work platforms are included below. I    

6.4.1.  Removable, Extendible, and/or Hinged Personnel Work Platform Design Requirements: I    

6.4.1.1.  Safety factors for the design of platforms shall be consistent with those of the overall structures on which they 

are permanently mounted.  In no case shall the safety factors be less than that of the overall structure, the applicable 

national consensus standard AISC, the Aluminum Association, or a yield factor of safety of 2, whichever is greater. 

Select Status 

  

6.4.1.2.  Hinges, attaching points, and other high stress or abuse prone components and their interface hardware shall 

be designed with a yield factor of safety of at least 3.  Yield strength shall be less than or equal to 85 percent of ultimate 

strength or the ultimate factor of safety shall be 5. 

Select Status 

  

6.4.1.3.  The greater of (1) a minimum of 60 pounds per square foot or (2) 300 pounds per occupant shall be used for 

the uniformly distributed live load. 
Select Status 

  

6.4.1.4.  A minimum of 2,000 pounds shall be used for concentrated loading (point loading). Select Status   

6.4.1.5 Guardrail systems and toe boards shall be provided and designed in accordance with 29 CFR 1910 Subpart D , 

Walking -Working Surfaces 
Select Status 

  

6.4.1.6.  Personnel platforms shall have a means of positive mechanical restraint when in the open, raised, folded back, 

or use position to prevent unintentional movement.  Bolting shall not be acceptable.  Latches, levers, tethered pins shall 

be used. 

Select Status 
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6.4.1.7.  Movable platform structures shall be grounded with the bonding conductor size in accordance with the NEC 

Article 250-102, Bonding Jumpers. 
Select Status 

  

6.4.2.  Removable, Extendible, and Hinged Personnel Work Platform Marking Requirements. I    

6.4.2.1.  All platforms shall be clearly marked with two-inch letters minimum indicating maximum load capacity. Select Status   

6.4.2.2.  The following information shall be imprinted on a metal tag attached to the platform: Select Status   

6.4.2.2.1.  Maximum distributed load. Select Status   

6.4.2.2.2.  Maximum concentrated load (point load). Select Status   

6.4.3.  Removable, Extendible, and/or Hinged Personnel Work Platform Inspection and Test Requirements.  At a 

minimum, the following tests shall be performed: 
Select Status 

  

6.4.3.1.  All new, repaired, or modified platforms shall be load tested to 125 percent of their rated capacity before initial 

use.  After the proof load test, volumetric NDE testing shall be performed on all SPF components and welds in 

accordance with the PSWG and Range Safety approved NDE plan.  For repaired or modified platforms, volumetric 

NDE testing of all repaired or modified SPF components and welds is required. Periodic inspection requirements for 

work platforms are found in Volume 6. 

Select Status 

  

6.4.3.2.  Visual inspection shall be performed annually on all hinges, attaching points, and other high stress or abuse 

prone components on all platforms.  
Select Status 

  

6.4.4.  Removable, Extendible, and/or Hinged Personnel Work Platform Data Requirements.  Personnel work 

platform data shall be submitted in accordance with Attachment 1, A1.2.5.8 of this volume. 
Select Status 

  

 Lifting  Personnel with a Crane I    

Personnel shall not ride the hook or load at any time.  Conventional methods of reaching a worksite shall be utilized 

unless they would be more hazardous or not possible. 
Select Status 

  

6.5.1 Man-Rated Baskets and personnel platforms used with cranes shall be designed, certified and load tested, and 

operated in accordance with 29 CFR 1926.550, Cranes and Derricks, ASME B30.23, Personnel Lifting Systems and 

29 CFR 1926.1427, Operator Training, Certification, and Evaluation for all lifts of personnel. Manlifts and extensible 

boom platforms are also discussed in 29 CFR 1910.67, Vehicle-mounted Elevating and Rotating Work Platforms 

Select Status 

  

 Flight Hardware Used to Lift Critical Loads and Clampbands. I    

6.6.1.  Flight Hardware Used to Lift Critical Loads Design Requirements.  Lift fittings such as lugs and plates 

permanently attached to flight hardware shall be designed so that the loss of one fitting and/or structure will not result 

in the dropping of the load.  If this requirement cannot be met, the minimum ultimate factor of safety shall be 1.5. 

Select Status 
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Flight hardware used to lift critical loads includes clamp bands. I  
  

6.6.2.  Flight and GSE Clampbands.  Flight and GSE clampbands shall be designed with a minimum ultimate safety 

factor of 1.5 x limit load.  Limit load shall include the effects of all expected lateral, compressive and tensile loads 

experienced by clampbands during ground and flight environments. 

Select Status 

  

6.6.3.  Flight Hardware Used to Lift Critical Loads and Clampband Initial Test Requirements.  At a minimum, 

the following tests shall be performed on permanently attached flight hardware lift fittings and clampbands prior to 

their first operational use at the Ranges: 

Select Status 

  

6.6.3.1.  Clampbands and lift fittings shall be load tested to 100 percent of limit load as an integral part of the lifting 

assembly during structural load testing.  All components shall be tested together as a system, if practical. 
Select Status 

  

6.6.3.2.  After the load test, volumetric and surface NDE testing shall be performed on all clampbands, lift fitting SFP 

components and SFP welds. 
Select Status 

  

6.6.4.  Flight Hardware Used to Lift Critical Loads and Clampband Data Requirements.  Data requirements for 

flight hardware used to lift critical loads and clampbands shall be submitted in accordance with Volume 3, Attachment 

1, A1.2.5.6.8. 

Select Status 
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 ACOUSTIC HAZARDS  I  
  

 Acoustic Design Standards I    

7.1.1.  Equipment and systems shall be procured, designed and operated to ensure that personnel are not exposed to 

hazardous continuous and impulsive noise levels that exceed the limits established by NPR 1800.1, Occupational Health 

Program Procedures, latest revision, Hearing Conservation Section. In all cases, noise shall be at the lowest practical 

levels. Any work area where environmental noise level is at or above 85 dB A-weighted or where the environmental 

impulse noise level is at or above 140 dB C-weighted, regardless of duration of exposure of number of impulses, shall 

constitute a hazardous noise area. NASAôs allowable noise exposure limit is the equivalent to an 85 dBA, 8-hour TWA 

exposure using a 3 dB exchange rate as calculated by the following formula where L stands for exposure level and T 

stands for duration: T(min) = 480/2(L-85)/3 . Exposures exceeding those calculated by the preceding formula levels 

shall be controlled, reduced, or eliminated through a hierarchical combination of engineering controls, administrative 

controls, and hearing protection devices. Noise dose shall include all impact/impulse noise measured up to and including 

140 dB peak. The action level is 82 dBA, 8 hour TWA, using a 3 dB exchange rate. 

Select Status 

  

7.1.2.  ñBuy Quiet and Quiet by Designò provisions are integral to the site selection and design of new or modified 

facilities and equipment. 
Select Status 

  

7.1.3.  Workspace noise shall be reduced to levels that permit necessary direct person-to-person and telephone 

communication.  Areas requiring occasional telephone use or occasional direct talk at distances up to 1.5 m (5 ft) shall 

not exceed 75 dBA.  Areas requiring frequent telephone use or direct talk at distances up to 1.5 m (5 ft) shall not exceed 

65 dBA. 

Select Status 

  

7.1.4.  Payload project shall coordinate with local authorities to ensure that potential acoustic hazards are evaluated by 

qualified personnel. 
Select Status 

  

7.1.5.  Caution alarms and audio warning signals shall be distinguishable by their intensity, duration and source, and be 

compatible with the acoustical environment of the intended receiver as well as other personnel in the signal areas. 
Select Status 

  

 Acoustic Data Requirements Select Status   

Acoustic data requirements shall be submitted in accordance with Attachment A1.2.4.12.2 of this volume. Select Status   
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 NON-IONIZING RADIATION SOURCES  I  
  

 ELECTROMAGNETIC  RADIATION Emitters I    

The following requirements apply to electromagnetic radiation emitters unless exempted by AFI 48-109, 

Electromagnetic Field Radiation (EMFR) Occupational and Environmental Health Program, any Wing 

Supplements/Instructions and local authorities as identified by the PSWG in conjunction with Range Safety.   

Select Status 

  

The following general categories of RF and microwave radiation devices are typically exempt from review, 

unless the results of a hazard analysis indicate that personnel and/or an integrated systems hazard exists, 

requiring mitigation by design or operational controls: 

-    Devices with transmitter power of 7 watts or less and an antenna gain of unity (walkie-talkies, car 

phones, cellular phones). 

-    RF/microwave radiation devices designed for and operated in a completely enclosed configuration 

where no open-air transmission is possible. 

-    RF/microwave radiation devices designed to operate in a hard-lined, closed loop configuration where no 

open-air transmission is possible. 

I  

  

8.1.1.  Electromagnetic Field Radiation (EMFR) Emitter Design Standards: I    

8.1.1.1.  EMFR emitters shall be designed to ensure that personnel are not exposed to hazardous energy levels in 

accordance with ANSI/IEEE C95.1, Safety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 Khz. to 300 Ghz, AFI 48-109, any Wing Supplements/Instructions and local guidance and 

requirements as identified by the PSWG and Range Safety. 

Note:  Kennedy NASA Procedural Requirement KNPD 1860.1, KSC Radiation Protection Program provide 

local requirements for KSC. 

Select Status 

  

8.1.1.2.  Where total protection is not possible through the design process, clearance areas and access controls shall be 

established. 
Select Status 

  

8.1.1.3.  The payload project shall contact the local range and/or facility authorities with responsibility for EFMR safety 

and deconflicting EMFR transmissions as identified by the PSWG in conjunction with Range Safety and provide EMFR 

system design data as needed for the authorities to evaluate EMFR levels, determine the hazard potential for personnel, 

and ultimately provide approval of the EMFR system. 

Select Status 

  

8.1.2.  EMFR Emitter Design: I    

8.1.2.1.  EMFR Emitter General Design Requirements:  I    
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8.1.2.1.1.  EMFR emitters shall be designed and located to allow test and checkout without presenting a hazard to 

personnel, ordnance, or other electronic equipment.  All systems shall be reviewed by PSWG, Range Safety, and the 

local Radiation Protection Officer (RPO) or equivalent e.g., Radiation Safety Officer (RSO), and when required obtain 

the appropriate approvals. 

Select Status 

  

8.1.2.1.2.  Where necessary, safety devices shall be provided to protect operating personnel and exposed initiators 

during ground operations 
Select Status 

  

Interlocks and interrupts are examples of safety devices that may be used to protect operating personnel and 

exposed initiators during EMFR emitter ground operations. 
I  

  

8.1.2.1.4.  Fail-safe systems shall be incorporated so that inadvertent operation of any hazardous EMFR emitting system 

is prevented. 
Select Status 

  

8.1.2.2.  Special Considerations for Electroexplosive and Critical Subsystem Exposure to Electro Magnetic 

Frequency Radiation (EMFR): 
I  

  

8.1.2.2.1.  Electroexplosive subsystems shall not be exposed to EMFR that is capable of firing the electroexplosive 

device (EED) by pin-to-pin bridge wire heating or pin-to-case arcing. 
Select Status 

  

8.1.2.2.2.  EMFR power at the EED shall not exceed 20 dB below the pin-to-pin direct current (DC) no-fire power of 

EED. 
Select Status 

  

8.1.2.2.3. EMFR  shielding of pyrotechnics/explosives shall be IAW AIAA S-113A-2016, Criteria for Explosive 

Systems and Devices on Space and Launch Vehicles, paragraph, 5.1.7.3 Electromagnetic Compatibility (EMC): The 

shielding for firing circuits shall provide a minimum 20 dB safety margin between worst-case electrical noise and the 

electrical explosive device demonstrated no-fire rating. Shielding for other circuits shall provide a minimum 6 dB safety 

margin between worst-case electrical noise and the minimum activation power/no-damage rating.  

To verify EMFR emitters, in proximity to Electro Explosive Devices (EEDôs), or other ordnance subsystems, are below 

the EED no-fire threshold,  an analysis shall be performed in accordance with NASA-STD-8719.12, Safety Standard 

for Explosives, Propellants, and Pyrotechnics, Appendix B; Hazards of Electromagnetic Radiation to EEDôs, to 

determine safe separation distances between EMFR Radio Frequency(RF) source emitters and EEDôs and other 

exposed ordnance subsystems. 

Select Status 

  

NASA-STD-7002, Payload Test Requirements, defines EMI test program requirements. I  
  

8.1.2.2.4.  The effect of payload and launch system emitters on their own electroexplosive subsystem shall be evaluated 

by analysis or electromagnetic compatibility (EMC) testing. 
Select Status 

  

8.1.3.  EMFR Emitter Initial Test Requirements: I    
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8.1.3.1.  All EMFR emitters shall have their EMFR hazard area verified by the RPO/RSO or a designated representative 

before the first operation and/or test. 
Select Status 

  

8.1.3.2.  Safety features shall be tested, verified and documented before first operation/test.  Select Status   

8.1.3.2.1.  Test plans shall be submitted for review and approval to the appropriate local safety authority as identified 

by the PSWG and Range Safety. 
Select Status 

  

8.1.3.2.2.  Test results shall be submitted to local safety authorities as identified by the PSWG and Range Safety. Select Status   

8.1.4.  EMFR Emitter Data Requirements: I    

8.1.4.2.  EMFR Emitter Design and Test Data.  The EMFR emitter design and test data requirements shall be 

submitted in accordance with Attachment 1, A1.2.4.10.2.2 of this volume. 
Select Status 

  

 Laser Systems (Class 1M, 2M, 3B, and 4) I    

8.2.1.  Laser System Design Standards: Select Status   

8.2.1.1.  Laser systems shall be designed to ensure that personnel are not exposed to hazardous emissions in accordance 

with the requirements of ANSI Z136.1, Safe Use of Lasers, 21 CFR 1040, Performance Standards for Light Emitting 

Products, AFI 48-139, Laser and Optical Radiation Protection Program and local guidance as defined by the appropriate 

local authorities as identified by the PSWG and Range Safety. 

Select Status 

  

8.2.1.2.  Where total protection against exposure is not possible through the design process, clearance areas and access 

controls shall be established. 
Select Status 

  

8.2.1.3.  The payload project shall contact the appropriate local authorities as identified by the PSWG in conjunction 

with Range Safety and provide the laser system data for all Class 1M, 2M, 3B and 4 lasers and operations data for use 

in evaluation and approval of the laser system.  The appropriate local authorities shall evaluate laser levels and 

determine the hazard potential for personnel. 

Select Status 

  

8.2.2.  Laser System General Design Requirements.  Requirements found in ANSI Z136.1 apply to Class 1M, 2M, 

3B and 4 laser systems that may pose harm, unless exempted by AFI 48-139. The following requirements apply to all 

laser systems unless exempted by the appropriate local authorities as identified by the PSWG in conjunction with Range 

Safety 

Select Status 
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The following general categories of laser and LED devices, products and systems are typically exempt from 

emitted laser radiation hazards: 

- Class I and II laser devices and products, except for those that allow access to other classes of laser 

radiation during servicing operations, provided that the laser product is maintained as a Class I or II 

laser product through its useful life. 

- Service Group 1 (SG1) fiber optic devices/systems. 

- Laser Pointers (Class II), laser printers, laser copiers, image scanners, CD ROM players, and other 

devices, such as those as defined and operated in KNPD 1860.1, KSC Radiation Protection Program. 

I  

  

8.2.2.1.  Control measures shall be designed into laser systems to reduce the possibility of human exposure to 

hazardous laser radiation. 
Select Status 

  

Interlocks and interrupts are examples of safety devices that may be used to protect operating personnel and exposed 

initiators from laser emissions.  
I  

  

8.2.2.2.  Fail-safe systems shall be incorporated so that inadvertent operation of the laser system is prevented. Select Status   

8.2.2.3.  Automatic, independent, redundant controls shall be provided to positively prohibit harmful radiation from 

areas outside the intended operating area. 
Select Status 

  

8.2.2.3.1.  Mechanical stops or barriers shall be used for Class 4 laser systems that may lead to a catastrophic hazard in 

the event of a mishap. 
Select Status 

  

8.2.2.3.2.  Electrical/software inhibits shall be used to shutter or shut down the laser before or when mechanical stops 

are encountered. 
Select Status 

  

8.2.2.4.  In addition to automatic controls, emergency laser shutdown or shuttering capability shall be provided. Select Status   

8.2.2.5.  Emergency shutdown or shuttering shall be fail-safe or redundant. Select Status   

8.2.2.6.  Laser platforms shall comply with the requirements for mechanical ground support equipment used to handle 

critical hardware as described in Chapter 6 of this volume. 
Select Status 

  

8.2.2.7.  Laser system mounts installed on moving or airborne vehicles shall be designed to compensate for the motion 

of the vehicle. 
Select Status 

  

8.2.2.8.  Heating effects on unprotected laser platforms shall be considered when siting and setting elevation and 

azimuth stops. 
Select Status 

  

8.2.2.9.  Hazardous materials used in laser systems shall meet the ground support requirements of Chapter 10 of this 

volume. 
Select Status 

  






















































































































































































































































































































































































































































































































































































































































































































































